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PREFACE. 



To write a fairly complete systematic treatise on any branch of medicine 
demands from the writer a very wide experience of his own, a large acquaint- 
ance with the work of others, considerable industry, and a critical faculty 
that will enable him to draw sound conclusions and precepts from his survey 
of the subject. 

A sense of the difficulty of the task demanding such qualifications has 
long deterred the senior author of this book from publishing a treatise on 
Obstetrics. He has, indeed, travelled, in practice, teaching, discussion, and 
writing, over almost every step of the ground. A very considerable part 
of the field is covered in the " Obstetric Operations," a work which has 
probably exercised a greater influence than any other over practice in dif- 
ficult midwifery. And this work — so rapid are the advances in the art — now 
requires revision. Moreover, when any one part of obstetrics is detached 
from the rest, it is necessarily maimed. To comprehend rightly the science, 
and to grasp fully the principles of its practice, all the several parts must 
be studied in their correlation and solidarity. 

Another reason has had weight in stimulating the production of this 
work. It is a matter of observation that original work scattered in mono- 
graphs often brings less credit to the authors than it does to those who 
possess the gift of assimilating it, and of reproducing it in the more attractive 
and convenient form of a " system." In these days, the student and prac- 
titioner are often too busy, if not too indolent, to indulge in research. 
This book, then, affords us (Opportunity of revindicating not a few claims 
to priority which have been attributed to more or less unconscious borrowers. 

Still, impelled as we were by the conviction that the time had come when 
we ought to give effect to a long-cherished design to write a systematic 
treatise on Obstetrics, that design would in all probability never have been 
carried into execution but for the fortunate association of father and son, of 
teacher and pupil, in the task. 

The share which each of the fellow-workmen has had in the structure 
will be in many cases indicated by individual references. It may be stated 
generally that the history of gestation, of puerpery, of the mechanism of 
labor and of hemorrhage, is chiefly contributed by Robert Barnes, whilst 
much of that which relates to the prophylaxis of puerperal diseases, and 
the description of the operations, is contributed by Fancourt Barnes. Still, 
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the work is essentially a joint production ; neither could have done it alone ; 
and still we have found it necessary to call in further assistance. 

The systematic writer on Obstetrics naturally begins ah ovo, and thus we 
were met by a difficulty at the very threshold. No man can hope to master 
the facts and science of Embryology unless he spend several hours a day in 
the physiological laboratory. Such steady devotion of time and thought 
cannot be spared by those who are involved in the toils of obstetric practice. 
We, therefore, at once confess our inability to treat this subject in such a 
way as to give an adequate picture of it, capable of throwing full light 
upon the outflowing physiological and pathological problems. Not to waste 
precious time wanted to do justice to those topics which lay within our 
capacity, and not Avilling to descend to the drudgery of compilation, we 
sought the assistance of a master of the subject. Future authors will 
certainly follow our example. Our readers will thank us for having enlisted 
the services of Professor Milnes Marshall for this department. 

We may here appropriately introduce some general remarks from him 
bearing directly upon our text : 

" It is usual," he says, " in works on Obstetrics to omit all reference to 
the earliest known stages of embryology, but we preferred a diflferent course. 
No one will dispute that a proper knowledge of the early phases of human 
development is very important, yet if this study continue to be systematically 
ignored by those who alone have opportunities of extending our knowledge 
in this direction, what hope can there be of our completing it? The 
requisite specimens are difficult to obtain ; they only turn up on rare 
occasions. This difficulty renders it more incumbent upon everyone to 
whom the opportunities are likely to fall to be fully alive to the importance 
of making the most of them. The actual number of specimens less than a 
fortnight old that have been described with any degree of accuracy is sur- 
prisingly small. There can be little doubt that opportunities are frequently 
missed, and valuable specimens lost, simply through failure to appreciate 
their true value, and insufficient care in examining and preserving objects 
of great delicacy." 

To this argument, in itself unanswerable^ we may add that in this 
elemental study we may now and then catch a luminous glimpse, if not a 
full explanation, of many things that come before us in clinical practice, 
which will not only throw around our work the enchantment of scientific 
research, but which may one day develop into the fulness of knowledge. 

The study of the so-called malformations and diseases of the embryo is 
one of the most obvious illustrations of this argument.' The only hope of 
understanding these and the cognate deviations from the standard structural 
development of father and mother, and other racial problems, must rest on 
the profound study of embryology. Again, with this view of placing the 
leading points of what we know in teratology, with especial reference to 
classification and clinical practice, we have sought the aid of Mr. Noble 
Smith, who has done so much to place Orthopaedic Surgery on a sound and 
scientific basis. 



PREFACE. 



vii 



The immediate purpose of the work is, in the words of the title-page, to 
serve as a handbook of Obstetric Medicine and Surgery for the use of the 
student and practitioner. We trust that the work will at least justify its 
title. But we indulge a hope beyond this. Just as it is impossible to attain 
to the right appreciation of any particular department of obstetrics if taken 
up by itself, neglecting the study of its mutual relations to the science as a 
whole, so it must be impossible to attain to the right appreciation of many 
of the great problems in general medicine and surgery if the increasing and 
reverberating light which the careful study of obstetrics can throw upon 
them be shut out. Obviously the converse is equally true. This means 
that obstetrics is not a specialty. It is an integral constituent of the great 
art of healing. He only deserves to be set down as a specialist Avho narrows 
his field of vision by the limits within which the prejudices transmitted by 
ignorance and arbitrary custom would bind him. The real specialist, in 
short, is he who, specially directing his attention to one factor of a medical 
problem, specially neglects to take note of the correlated factors. Tried by 
this test, the physician or surgeon who undertakes to treat a case of apparent 
nervous disease in a woman, neglecting all the while to ascertain the condi- 
tion of the dominating organs in the pelvis, is a specialist. So, on the other 
hand, that gynecologist is a specialist who, dealing with a real or apparent 
disease in the pelvis, neglects the aid which an enlarged study of general 
pathology might reflect upon the immediate problem before him. And 
since diagnostic and therapeutical skill are inseparable, so is he a hopeless 
specialist who consents to conduct a case a part of the way only, calling in 
a special surgeon to complete the treatment. To make a particular applica- 
tion of the old maxim, " Curatio ostendit morbum," it may be said that the 
surgical operation which crowns the treatment is often the most instructive 
element in the case. To abandon this source of knowledge is to contract at 
once the means of cultivating pathological knowledge, diagnostic power, and 
therapeutical skill. The obstetrist is, of necessity, a surgeon as well as a 
physician. 

The leading idea in the arrangement of this work has been to pursue a 
natural order, based on the sequence or evolution of the processes of gesta- 
tion, parturition, and puerpery. To realize fully this idea is a difiiculty 
which everyone who has tried to write a systematic work on any subject will 
readily acknowledge. It is impossible to adhere rigidly to any plan without 
repetition and overlapping, or without in some instances breaking up a 
subject which would be better understood if studied in its entirety. And, 
again, it is often impossible to present /airly the special topic under discus- 
sion without introducing episodical illustrations drawn from topics not 
strictly connected. For example, hemorrhage occurs during gestation, 
labor, and childbed. Although certain characteristic differences mark the 
hemorrhages in each of these periods, these differences are better seized when 
described in direct contrast. The fundamental laws which govern all hem- 
orrhages will thus stand out in more instructive prominence. Yet obedience 
to this order imposes this dilemma : either to omit from the history of gesta- 



viii 



PREFACE. 



tion more than a provisional indication of the hemorrhages which occur 
during that period, or to introduce in its seemingly natural place a full 
account of these hemorrhages, and then to repeat that account when tracing 
the connected history of hemorrhage. 

Many new illustrations will be found. We have been careful to give the 
source whence the borrowed ones are taken, and have appended our names 
to those drawn by ourselves. 

As to the manner in which we have acquitted ourselves of an arduous 
task it is not for us to say more than that we have striven to do conscien- 
tiously what we have undertaken. The reader in search of instruction, 
and the critic in search of matter for praise or censure, will determine for 
themselves what measure of success has been achieved. 



ROBERT BARNES, 

15 Harley Street, W. 



FANCOURT BARNES, 

7 Queen Anne Street, "W. 
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THE DISEASES OF WOMEN. 



CHAPTER I. 
THE OVUM. 

THE PR.TiGRAVID STATE — PRIMITIVE OVA THE PERMANENT OVA THE GRAAFIAN 

FOLLICLE — THE RIPE OVARIAN OVUM — CORPUS LUTEUM — DEVELOPMENT OF THE 
OVUM — OVULATION. 

Man, like the vast majority of animals, is developed from an egg or ovum. 
This ovum, formed within the ovary of the female parent, is at a very early 
period set free from the ovary, and passing along the oviduct reaches and 
becomes lodged in the uterus ; within which it remains for a period of about 
nine months, undergoing the complicated series of changes by which the 
ovum is converted into the embryo, and the embryo gradually built up and 
fashioned into the human form. 

The present chapter is concerned with the earliest of this important series 
of events — the mode of formation of the ovum and the changes which it 
undergoes up to the time of leaving the ovary; together with which it will 
be convenient to consider certain other processes which accompany or are 
closely connected with the maturation of the ova. 

In order to gain a satisfactory knowledge of the development of the human 
ovum, it is by no means sufficient to examine the ovary of an adult woman 
or even of a child, for almost all the earlier stages of this development are 
already accomplished long before birth, and although in a female child the 
formation of ova does go on after birth, yet it only does so for a very short 
time and to a very limited extent. Indeed, it would appear from the 
researches of Bischoff, Waldeyer, Foulis, and others, that the formation of 
new ova ceases about the age of two years; in other words, that the ovaries 
of a female child already contain, at the end of the second year, all the ova 
that will ever be developed in them. 

For this reason it is necessary to commence, not with the ovary of a 
woman or child, but with that of the embryo, at a very early period of its 
existence. 

The ovaries appear in the human embryo at about the fifth week as a pair 
of longitudinal ridges lying one on either side of the mid-dorsal line of the 
abdominal wall, ^d close to the inner sides of the Wolffian bodies or primi- 
tive kidneys. Each ridge is formed by a slight local thickening of the 
epithelial layer which lines the peritoneal or body-cavity, supported by a 
low ridge of connective tissue. The relations of these primitive ovaries or 
genital ridges, as they may be called, are shown in Fig. 1, which represents 
the corresponding stage in the development of the chick. 

3 



34 



THE OVUM 



The epithelium covering the ridge, which we shall henceforth speak of as 
the germinal epithelium, Fig. 1, ^e, is directly continuous with the peritoneal 
epithelium lining the body-cavity, of which it is, indeed, a part. It is at 
first perfectly similar to the rest, but at an early age becomes distinguished 
from it by its component cells acquiring a columnar shape, and so creating 
the prominence we have called the genital ridge. This primitive continuity 
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Transverse section throvgh the i.tjmbae kegion or an Embiu o Chick at the end of the fourth day. 

(From Balfour.) 

A.G.C. Anterior gray column of spinal cord. A.O. Dorsal aorta, a.r. Anterior root of spinal nerve. 
A.W.C. Anterior white column of spinal cord. c.h. Kotochord. d. Alimentary canal, g.e. Germinal epi- 
thelium covering genital ridge. M. Commencing me.sontcry. m.p. Muscle plate, n.c. Neural canal. 
pp. Pleuroperitoneal cavity, p.r. Posterior root of spinal nerve with ganglion. S.O. Somatopleure. S.P. 
Splanchnopleure. V. Bloodvessels. V.c.a. Posterior cardinal vein. W.b. Wolffian body. W.d. Wolffian 
duct. W.R. Wolffian ridge. * 

between the germinal epithelium, which we shall find gives rises directlv to 
the ova, and the peritoneal epithelium lining the body-cavity, is well shown 
in Fig. 1. 

As the embryo grows older the genital ridges gradually become pinched 
off" from the abdominal wall, and acquire the definite shape and character 
of ovaries ; the hilum, or groove by which the vessels and nerves enter 
marking in each the part where the attachment persists longest. Each 
ovary consists of an external investment of epithelium — th^ germinal epithe- 
lium — and a central core of connective tissue, containing numerous blood- 
vessels derived from the dorsal wall of the abdomen and entering at the 
hilum. As we have already stated, and as is shown in Fig. 1, the genital 
ridges are at first situated very close, indeed, to the primitive kidneys or 
WolflSan bodies, and during the early stages of development the connection 
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between the two structures is made still closer by means of a number of rod- 
like outgrowths from the Malpighiaii bodies of the kidneys, which later on 
become hollow, and form the so-called " tubuliferous tissue" of the ovary. 
This tubuliferous tissue lies at first immediately beneath the germinal epithe- 
lium, but soon becomes separated from it by a layer of connective tissue, 
and so becomes confined to the central portion of the ovary; it has nothing 
whatever to do with the ova, and merely requires mention here on account 
of its great prominence, especially during the earliest stages of development. 

Of the two other elements composing the ovary — viz., the germinal epi- 
thelium and the connective-tissue core or stroma — the former is the more 
important, as from it the ova are directly developed, the connective tissue 
serving mainly to divide the several groups of ova from one another, and to 
support the bloodvessels which carry nutrient matter to the different parts 
of the ovary, and remove from them the effete products resulting from their 
growth and activity. It is, therefore, with the germinal epithelium that we 
have mainly to deal. 

In its earliest stages this germinal epithelium consists of a single layer of 
columnar epithelial cells with large nuclei, the cells measuring on an aver- 
age about 0.014 mm. in length by 0.007 mm. wide. By repeated division of 
its component cells the epithelium increases rapidly in thickness, and soon 
forms a layer several cells thick, whereof the most superficial ones still 
preserve their columnar form, while the deeper ones are mostly of an oval 
shape. 

Whilst the epithelial cells are thus rapidly multiplying, the connective- 
tissue stroma is also undergoing active changes ; it gives off processes which 
grow in between the cells of the deeper layers of the epithelium, and so 
break this up into a series of irregularly branching rods — the so-called "egg 
columns." By a continuation of this process the epithelium becomes com- 
pletely honeycombed by the stroma, which is accompanied by the blood- 
vessels wherever it penetrates ; so that, in place of the original arrangement 
of a layer of epithelium clothing a central connective-tissue core, we now 
have a superficial layer of columnar epithelium, beneath which is a frame- 
work of vascular connective tissue, the meshes of which freely communicate 
together, and are filled with columns or "nests" of epithelial cells. 

Primitive Ova. — The epithelial cells, at first all pretty nearly the same 
size, do not long remain so ; at a very early period certain of them become 
conspicuous by their larger size and more spherical shape, and these large 
round epithelial cells with big nuclei are very important things ; they are 
the primitive ova, each one of which is capable of developing into a definitive 
or pennanent ovum, and so of giving rise to an embryo. Each one of these 
epithelial cells is, in fact, a potential human being. 

These primitive ova occur both in the superficial layer of columnar epithe- 
lium and in the more deeply situated nests of epithelial cells that are cut off 
and invested by the trabeculre of the vascular stroma. In these nests a ten- 
dency soon manifests itself for the smaller epithelial cells to arrange them- 
selves around the primitive ova, and so enclose them in follicles. At first 
there may be in a single nest several of these follicles, each containing an 
ovum, but the continued growth of the connective-tissue stroma gradually 
breaks up the nests, and tends to isolate the several follicles from one another, 
forming round each one a separate connective-tissue investment. 

We are now in a position to understand the structure of the ovary at the 
time of birth. Fig. 2 represents a vertical section through the superficial 
portion of the ovary of a newly born child. It shows the surface layer of 
columnar epithelium — the germinal epithelium — which is now separated 
from the deeper portions by a thin layer of connective tissue, the tunica 



36 



THE OVUM. 



albuginea. A little deeper we see large nests of epithelial cells, which are 
really the deeper portions of the germinal epithelium cut off and isolated 
from one another by the growth of the connective-tissue stroma : in these 
nests certain of the cells — the ova — are ^distinguished by their larger size, 
and around these the smaller cells tend to arrange themselves so as to form 
capsules or follicles. In the deeper parts of the ovary the continued growth 
of the stroma, which is abundantly supplied with bloodvessels, has divided 
up the nests and more or less completely isolated the follicles from one 
another. 

It will be noticed that in passing from the exterior towards the deeper 
parts of the ovary we meet with successive stages in the development of the 
ova. In the superficial layer of columnar epithelial cells we find the earliest 
stages ; certain of these cells, the primitive ova, being of rather larger size 
than their neighbors. Beneath this surface layer we find large nests com- 

FiG. 2. 




Part of a vertical section of the Ovary of a nkw-boun Infant. 
(From Stricker's Histology ) X 150. 
a. Superficial layer of columnar epithelium, h. Plate of epithelial cells formed by irregular growth of 
ovary, c, c Primitive ova. d, e. Nests of various shapes, containing many ova and commencing'follicles. 
. Isolated follicle, g. Bloodvessel. 



posed of epithelial cells which, except in the larger size of the primitive ova, 
differ but little from one another and present no regularity of arrangement'. 
In the more deeply placed nests the cells immediately adjacent to the ova 
have arranged themselves round these latter so as to form follicles, but there 
are still in such nests many cells of indifferent character, whose ultimate fate 
is uncertain. Deeper still we find the number of these indifferent cells very 
greatly diminished, and the follicles separated from one another by trabecul^e 
of the stroma. In such a section, therefore, the most deeply situated ova 
are the oldest and most mature, and have, in attaining their present posi- 
tion, passed through in succession the several stages which we encounter in 
passing from the surface to the deeper parts of the ovary. 

Owing to the rapid and somewhat irregular growth of the germinal epi- 
theliura and the underlying stroma, the surface of the ovary, which at first is 
smooth, becomes raised into a number of irregular projections, separated 
from one another by deep grooves or wrinkles. These grooves in vertical 
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sections of the ovary have the appearance of tubular pittings-in of the sur- 
face epithelium, and have been by some writers erroneously described as 
tubular glands. By further growth of the ovary the two sides of such a 
groove may come in contact and fuse with one another, and the solid plate 
of epithelial cells so formed may, like other parts of the germinal epithelium, 
give rise to ova. An example of this is shown in Fig. 2, h. 

The Permanent Ova.— About the time that the egg follicles or capsules 
commence to be formed around the primitive ova, these latter undergo 
certain changes by which they become converted into the permanent ova ; 
and this transformation is one of no little importance, for primitive ova occur 
not only in female embryos, but in male as well, and in both give rise, though 
by a very different series of modifications, to the special generative products. 
The conversion of primitive into permanent ova marks, therefore, the estab- 
lishment of the sexuality of the embryo. 

The changes in question chiefly concern the nucleus. This, which in the 
primitive ovum is uniformly granular, and has a rather ill-defined outline, 
becomes converted into a spherical vesicular body, with a sharply defined 
double-contoured wall. Within this wall the granules, instead of being uni- 
formly diffused, become collected into a small darkly staining knob attached 
to the wall at one spot, the rest of the vesicle being filled with a transparent 
colorless fluid. The granular knob soon gives out processes, and so becomes 
stellate ; and, by the processes branching and anastomosing, becomes con- 
verted into a delicate reticulum or network stretching all through the 
nucleus. The crossing points or nodes of the network are somewhat enlarged, 
and at one or sometimes two or more places become specially prominent, 
forming highly refracting bodies — the nucleoli. In this way from the nucleus 
of the primitive ovum are derived the nucleus, or, as it is more commonly 
called, the germinal vesicle, and the nucleolus or germinal spot of the perma- 
nent ovum. 

Certain other changes which occur about the same time are probably less 
intimately concerned with the formation of the permanent ovum. The 
whole egg increases in size ; its protoplasm, which was previously clear, 
becomes granular; and round the outside of the ovum a thin investing 
membrane, the vitelline membrane or zona jidlucida, is formed. 

Certain exceptions to the normal course of events as described above may 
occur in the development of the ova. Thus, in many animals, as the rabbit, 
and very probably in the human ovary as well, some of the primitive ova, 
instead of becoming directly converted into permanent ova, may fuse up 
together so as to form multinuclear masses of protoplasm. Of the nuclei, 
which at first increase in number, some ultimately disappear, while others 
become converted into the nuclei of permanent ova, into which the whole 
mass becomes finally divided. 

The Graafian Follicle. — Each ovum, as we have seen, becomes closely sur- 
rounded by a follicle or capsule formed of a single layer of cells; these follicular 
epithelial cells being, like the ovum itself, derived from the original germinal 
epithelium.' It may happen that two or even more ova may be enclosed in a 
single follicle, but this is exceptional, and when it does occur is usually only 
temporary ; the connective-tissue stroma, later on, growing in between the ova 
and so separating them from one another. As a rule, each ovum has its own 
investment of epithelial cells, forming the commencement of what is known as 
the Graafian follicle. The follicular epithelium forms at first a single layer 

' Foulis maintains that the follicular cells are derived from the connective-tissue 
stroma. Balfour's observations on the rabbit's ovary appear, however, to be conclusive 
against this view. 
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of short columnar cells, with an average length of 0.008 mm., and of very- 
granular appearance, applied very closely to the ovum which they surround. 
As the ovum begins to grow rapidly directly after the follicle is established, 
and as any nutrient matter reaching the ovum can only do so by first pass- 
ing through the follicular epithelial cells, it is clear that these cells must 
play a very important part in the nutrition of the ovum ; and their main 
function is probably that of transmitting food from the bloodvessels of the 
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Part of a i.ONfiiTVDiXAi, sectihn or tiik Ovaky ok an oi.b Bitch. (From Stuickkii's UHoloyy.) 
a. 'superficial layer of columnar epithelium. 6,6. Nests, c, c. Young follicles, d. Older follicle, e. Dis- 
cus proligerus, with embedded ovum. /. Second ovum in the same follicle, g. Tunica fibrosa folliculi. 
^. Tunica propria folliculi. i. Membrana granulosa, /f. Collapsed, atrophied follicle. J. Bloodvessel, m. Part 
of parovarium, y. Plate of germinal epithelium formed by irregular growth of ovary, a. Passage of germinal 
epithelium into ordinary peritoneal epithelium. 

stroma to the ovum, and very possibly elaborating that food to a certain 
extent as they pass it on. The granular appearance acquired by the 
protoplasm of the ovum, after establishment of the follicle, is due to the 
accumulation of food matter passed into it from these investing epithelial 
c^lls. 

The follicular epithelium does not long remain a single layer; it rapidly 
increases in thickness, the cells multiplying by division and so forming a 
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layer several cells thick, the so-called memhrana granulosa; at the same time 
the connective tissue immediately outside the follicle becomes modified so as 
to form a special outer investment, the tunica propria of the Graafian fol- 
licle, in which the bloodvessels are very strongly developed. 

In the memhrana granulosa the layer of cells immediately surrounding the 
ovum preserves its columnar character; while the remaining cells, which 
are usually smaller, are spherical or oval in shape. 

Both the follicle and the ovum continue to increase in size, but the fol- 
licle grows far more rapidly than the ovum ; in consequence of this a cavity, 
somewhat crescentic in shape, appears in the midst of the memhrana granu- 
losa; this follicular cavity, which is filled by a transparent fluid, the liquor 
folliculi, grows very rapidly, and the whole follicle soon acquires the shape 
and structure shown in Fig. 3. 

In this figure, which represents a section through the ovary of a bitch, 
various stages in the development of the Graafian follicle are shown. The 
fully formed follicle, d, on the left side of the figure, is oval in shape ; its 
walls consist of an outer vascular investment of connective tissue derived 
from the stroma of the ovary, and divisible, according to some authorities, 
into a rather ill-defined outer layer, the tunica Jihrosa folliculi, and an inner 
well-marked layer of fine connective tissue with an abundant plexus of 
capillary bloodvessels, the tunica propria folliculi. Within this latter is the 
memhrana granulosa, a thick layer of granular spherical (or, from mutual 
pressure, polygonal) cells. At one part the memhrana granulosa is much 
thickened, forming a roundish mass projecting into the cavity of the follicle ; 
embedded in the middle of this roundish mass, or discus proligerus, is the 
ovum, the layer of cells immediately surrounding it being distinctly columnar. 
The cavity of the follicle is filled by the watery liquor folliculi. 

We have already seen that in the earlier phases of development of the 
ova the younger stages are found nearest to the surface of the ovary, and 
the older ones in the deeper portions, and Fig. 3 shows that the same holds 
good with regard to the later phases. The younger Graafian follicles, those 
in which the ovum is merely surrounded by a single layer of epithelial cells, 
are situated not far from the surface of the ovary; the older follicles are 
rather more deeply placed, and the oldest and most mature ones are the 
deepest of all. 

The discus proligerus, with its contained ovum, occupies no definite posi- 
tion in the Graafian follicle; formerly it was supposed always to lie on that 
side of the follicle which is nearest the surface of the ovary ; but it is now 
known that this is not the case, and that the ovum is quite as often attached 
to the wall of the follicle furthest from the surface as to any other point. 

The Graafian follicles do not stop at the stage tigui'ed and described above ; 
they go on increasing in size, and as their growth is now mainly towards the 
surface of the ovary, their outer walls ultimately become situated close 
beneath this surface, or may even push the superficial layer of epithelium 
and connective tissue of the ovary before them, and so form slight external 
projections. 

At the most prominent part of the ripe follicle is a small spot, the hilum 
follimli, distinguished from the rest of the follicle by being' devoid of blood- 
vessels. At this place, shortly after the follicle has attained its full dimen- 
sions — i. e., a diameter of 1.25 to 4 mm. in the human ovary — rupture of the 
follicular wall occurs, and the ovum, together with the liquor folliculi, is 
discharged on the surface of the ovary. This rupture is due apparently to 
two causes; first, to extensive fatty degeneration of the cells composing 
the wall of the follicle ; and, secondly, to the growth of folds of the memhrana 
granulosa and tunica propria into the cavity of the follicle; thereby, owing 
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to the liquid filling that cavity, causing increased pressure from within. The 
growth of these folds we shall refer to again immediately. 

The Ripe Ovarian Egg. — The ripe human ovum is a spherical body 0.2 
mm. in diameter, consisting of a granular mass of protoplasm, within which 
is the nucleus or germinal vesicle, which has a diameter of 0.045 mm. and 
contains, besides the reticulum already noticed, a nucleolus or germinal spot 
0.007 mm. in diameter. The ovum is invested by an elastic transparent mem- 
brane, the zona pellucida, about 0.01 ram. thicT^. 

The structure of the ripe mammalian ovum is well shown iu Fig. 4, repre- 
senting an ovum of a rabbit. 

I At' the upper part of the figure some of the columnar cells of the mem- 
hrana granulosa are still adhering to the ovum. The investing membrane, 

Fig. a. 




Mature Ovum of Kabbit. (From Strickf.u's Histology.) 
a. Part of columnar epithelium of Graafian follicle still adhering to ovum. h. Zona radiata, invested exter- 
nally byjthe thin vitelline membrane, c. Germinal vesicle or nucleus, d. Germinal spot or nucleolus, e. Yolk. 



or zona pellucida, is seen to consist of two layers — a very thin outer layer, 
the vitelline membrane ; and a much thicker inner layer perforated by an 
immense number of very fine radial pores, and hence called zona radiata. 
!=« Corpus Luteum. — After the escape of the ovum important changes occur 
in the Graafian follicle, leading to the formation of the body known as the 
corpus luteum, which occupies and fills up the cavity of the follicle. Before 
the discharge of the ovum the wall of the follicle was mentioned" above as 
being thrown into folds, which project into and so diminish the size of the 
cavity of the follicle. These folds, which, by increasing the pressure within 
the follicle, probably aid the discharge of the ovum, consist of both the fol- 
licular epithelium or inembrana granulosa, and the connective-tissue tunica 
propria of the follicle ; they are very vascular, and after the discharge of the 
ovum increase rapidly both in number and size, forming ultimately a number 
of converging processes completely filling up the cavity of the follicle. 
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The subsequent changes undergone by the corpus luteiim differ consider- 
ably, according to whether the ovum which has been discharged from the 
follicle is fertilized, and develojj^ up into an embryo, or on the other hand is 
not fertilized, and so dies without undergoing any further development. In 
the latter case the corpus luteum spur mm, as it is then called, attains its full 
size in ten or twelve days after the discharge of the ovum, and then com- 
mences to shrink gradually, disappearing completely in a few weeks. 

If, however, the ovum that has escaped from the follicle becomes fertilized, 
and gives rise to an embryo, the corpus luteum, which is then spoken of as 
corjms luteum verum, does not reach its full development until two or three 
months after rupture of the follicle ; it persists throughout the greater part, 
or even the whole, of the period of gestation, towards the close of Avhich it 
contracts to a small white stellate cicatrix — the corpus albicans, — which may 
persist for four or five months after delivery. We have seen a distinct cavity 
persisting after labor at term. A fully developed corpus luteum verum or 
corpus luteum, of pregnancy, is a firm body, larger in size than the original 
follicle, and attaining one-fourth or even one-third of the size of the entire 
ovary. It consists of a central red (in later stages gray) mass of vascular 
connective tissue, like mucous tissue, in which are large cells containing 
hsematoidin crystals, and a peripheral intensely yellow zone, derived from 
the converging folds of the wall of the capsule described at an earlier stage 
(vide Fig. 46). 

The presence of a corpus luteum verum in one of the ovaries is a matter of 
some considerable medico-legal importance, inasmuch as it has been ap- 
pealed to as positive evidence of pregnancy having occurred ; but the best 
authorities now agree that there is no infallible sign or character by w^hich 
the corpus luteum of pregnancy can be distinguished from that of the non-fer- 
tilized ovum. The diflferences are chiefly those of size and length of dura- 
tion, and cannot be relied on in determining disputed cases. The terms 
true and/a/se, as applied to the two kinds of corpora lutea, appear, indeed, to 
be altogether erroneous, as the two structures are essentially similar, and in 
many cases indistinguishable from one another. 

Ovulation. — From about the time of puberty, and throughout the whole 
of the childbearing period of life, the* gradual maturation of the Graafian 
follicles, ending in rupture of the follicles and discharge of the ova, is con- 
tinually going on ; and in the healthy woman this discharge of ova occurs, 
not in an indefinite manner, but at regular intervals corresponding to the 
menstrual periods, one or more ova being set free about the time of each 
period. 

This periodical maturation and discharge of ova is commonly spoken of 
as ovulation. It goes on perfectly independently of sexual intercourse, or 
of any kind of influence from the male ; but it is very possible that, as held 
by many writers, the discharge of the ova, though iu no way dependent on 
the act of copulation, may yet be hastened by it. 

SUMMARY. 

It will be convenient here to recapitulate briefly the leading features in 
the development of the human ovum. 

' The ovaries appear, in embryos of about the fifth week, as two ridge-like 
thickenings of the epithelium lining the body-cavity, situated close to the 
inner sides of the Wolfiian bodies. The epithelium rapidly thickens ; its 
deeper parts become divided into nests by outgrowths of the underlying con- 
nective tissue. Some of the epithelial cells very early become distinguished 
by their greater size from their fellows : these are the primitive ova. Later 
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on, at a time not determined with certainty, but probably towards the end of 
the second month, these primitive ova begin to be converted into permanent 
ova, the change consisting in an increase ii^ size, and in certain important 
modifications in the structure of the nucleus. The permanent ova become 
enclosed in follicles formed by those epithelial cells which have not them- 
selves become ova. The follicular epithelium serves to feed the enclosed ova, 
which grow rapidly ; the permanent ovum when first formed having a diam- 
eter of about 0.012 mm., while the ripe ovum measures 0.2 mm. 

Throughout the whole of foetal life there is a rapid development of ova 
going on. At the time of birth each ovary of a female child has been esti- 
mated to contain at least 35,000 permanent ova. The formation of new ova 
continues for a short time afterbirth, but apparently ceases about the end of 
the second year, owing to the formation of the tunica albuginea, which cuts 
off the germinal epithelium from the deeper parts of the ovary. 

Throughout the whole of the childbearing period of life there is a period- 
ical ripening of the Graafian follicles and discharge of their contained ova 
by rupture, the times of discharge of ova corresponding to the menstrual 
periods. The ruptured follicles become filled by the structures known as 
corpora lutea, which disappear early if the escaped ovum be not fertilized, 
but undergo further development and persist throughout the whole period 
of pregnancy if the ovum be fertilized and develop into an embryo. 
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THK FEMALE GENERATIVE ORGANS — THE EXTERNAL ORGANS OF GENERATION — THE 
INTERNAL ORGANS OF GENERATION — THE MENSTRUAL PROCESS, AND ITS AT- 
TENDANT PHENOMENA. 

It is usual to divide the female generative organs for descriptive purposes 
into two groups : (1) The external organs of generation — i. e., the labia, 
nyraphje, clitoris, and other parts included in the vulva, together with the 
mons veneris ; and (2) the internal organs — the ovaries, Fallopian tubes, 
uterus, and vagina. 

I. The External Organs of Generation. 

The Vulva. — The term vulva or pudendum is applied to the whole of the 
parts that are visible externally : these are the mons veneris, the labia, the 
nymphie, the clitoris, and the hymen. These parts are chiefly concerned in 
copulation. With the perineum they perform a subordinate function in 
parturition. 

The Mons Veneris (Fig. 5) is a slightly rounded eminence in front of 
the pubic symphysis, caused by an accumulation of very dense connective 
tissue and fat beneath the skin. From the time of puberty it is covered with 
hair. 

Labia Pudendi. — The labia (Fig. 5), called also labia majora or labia 
externa, to distinguish them from the nymph®, are two rounded folds of 
integument, forming the lateral boundaries of the vulva, and extending from 
the mons veneris in front to the perineum behind. Between them is an 
elliptical space, the rima, within which is the entrance to the vagina. The 
anterior ends of the two labia unite together behind the mons veneris to 
form the anterior commissure ; and the hinder ends are sometimes described 
as uniting in a similar manner to form a posterior commissure ; this latter, 
however, is indistinguishable from the perineum. The hinder ends of the 
two labia are also connected together by a thin transverse fold — the four chette, 
or Jrcenulum pudendi — situated, in the ordinary erect posture, just above the 
" posterior commissure," and separated from it by a transverse groove — the 
fossa navicidaris. The fourchette, which is very thin, is commonly torn during 
parturition in primiparre, if it has escaped obliteration in sexual intercourse. 

The labia are covered on their outer surfaces with skin which bears hair, 
and on their inner surfaces with mucous membrane. At their bases are the 
eonstriciores vagince muscles. The two labia are normally in contact with 
one another, but shrink somewhat with age and so expose the other parts of 
the vulva. 

The Perineum extends from the anus to the posterior commissure, which 
latter is merely its anterior border ; it is usually about an inch and a half 
in length, but undergoes considerable distention during labor. 

The Nymph.e (Fig. 5), called also labia minora and labia interna, are a 
pair of narrow folds of mucous membrane lying along the inner sides of the 
labia majora. In front the two nyraphre are linked together across the 
middle line, both above and below the clitoris ; forming the prceputium 
clitoridis and frcenum clitoridis respectively. Posteriorly they gradually 
diminish in width, and end opposite the middle of the vaginal orifice. 



44 



THE FEMALE GENERATIVE ORGANS, 



Beneath the prepuce and along the outer surfaces of the nympha; are seba- 
ceous glands secreting an unctuous and odorous substance. 

The Clitoris (Fig. 5) is a small elongated body corresponding to the 
penis of the male, and about an inch and a half in length, situated im- 
mediately behind the anterior commissure. The greater part of its length 
is hidden by the folds of raucous membrane just described, but the slightly 

Fig. 5. 




The External Organs of Gkxeratiiin (From Gray's AwUomy ) 

dilated extremity, the glans ditoridis, projects freely from between the 
prepuce and the frienum clitoridis. The clitoris consists of two corpora 
cavernosa united together along the median line ; these diverge at the base 
to form the two crura, which are attached to the rami of the pubes and ischia 
The bulb of the male urethra is represented by the hulbi vestibidi (Fig. 6)* 
a pair of oval masses placed at the sides of the vagina, and consisting of 
dense networks of veins: from the anterior end of each of these masses a 
small plexus of bloodvessels is continued forward to the glans clitoridis • and 
this plexus, the pars intermedia of Kobelt, is regarded by him as equivalent 
on each side to one-half of the corpus sjmngiosum of the male. It is erectile 
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Vestibule. — The term vestibule (Figs. 5 and 6) is usually applied to the 
triangular patch of mucous membrane situated in front of the vagina and 
between the two nymphse. Its apex is formed by the clitoris, its sides by 
the inner edges of the nymphje, and its base by a horizontal line drawn 
across the anterior edge of the vagina : the most important structure in it is 
the meatus urinarius, or orifice of the urethra (Fig. 5), situated at the base 
of the vestibule in the median line, less than an inch behind the clitoris. 
Two guides lead to it — (1) from behind, by tracing the anterior wall of the 
vagina forwards until the finger reaches its termination in a small tubercle 
— in this tubercle is the meatus ; (2) tracing backwards from the clitoris 
between the nymphje, the finger equally reaches the tubercle. In the mucous 
membrane of the vestibule, as well as along the inner surfaces of the 
nymphie, are numerous mucous follicles. 



A. Clitoris, n, b. Bulbi vestibuli. c, v. Eight and left halves of the constrictor vagina; muscle. 



The Hymen. — The orifice of the vagina is in the virgin partially closed 
by a thin membranous duplication of the mucous membrane, which forms a 
kind of diaphragm — the hymen — pierced by an oval aperture, which is 
usually nearer to the anterior than to the posterior end. [Budin (1879) 
disputes the correctness of this, the common description of the hymen. He 
contends that dissection shows that the walls of the vagina are quite isolable 
and terminate in front by a perforated hemispherical part which is the 
prolongation of the columnte of the vaginal mucous membrane which clothes 
the internal surface and which reaches to the orifice of the hymen. Histo- 
logical examination aids in proving that the hymen is nothing more than the 
anterior extremity of the vagina covered outside by the mucous membrane 
of the vulva. — R. B.] The hymen is subject to considerable individual vari- 
ations : it is not unfrequently absent in front, in which case it takes the form 
of a semilunar fold, with the concavity directed forwards ; it may be perfor- 
ated by more than one aperture, and may also be reduced to a mere fringe. 
In rare cases it is stronger than usual, and completely closes the vagina, 
giving rise to the comJition known as imperforate hymen. 

The hymen is nearly always lacerated, either radially or concentrically, 
by sexual connection, and at the birth of the first child becomes obliterated, 
or else reduced to a series of small fleshy projections — the caruncidce myrti- 
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formes — usually more abundant round the posterior margin of the vaginal 
aperture. 

The glands of Bartholin or of Duverney, which correspond to Cowper's 
glands in the male, are two small bodies about the size of peas placed at the 
sides of the vagina. Each gland has a duct of some length, which opens on 
the inner surface of the nympha outside the hymen, and about opposite the 
middle of the vaginal orifice. They freely secrete a viscid mucus under ex- 
citement and in labor. 

All the parts of the vulva are abundantly supplied with bloodvessels. The 
superficial pudendal arteries supply the outermost parts, while the deeper parts 
receive their blood from the internal pudic arteries. The venous plexuses of 
the bulbi vestibuli, partes intermedite, corpora cavernosa, and glans clitoridis, 
give these parts the character of erectile tissue. 

The vulvar orifice, through which the child emerges into the outer world, 
is bounded at the sides by the labia majora, behind by the fourchette, and 
in front by the vestibule, which becomes folded on itself at the time. Lacer- 
ation of any one of these parts may occur in the act of parturition. Lacera- 
tion of the vestibule is chiefly dangerous from the close proximity of the very 
vascular structures just noticed, and the consequent liability to profuse hemor- 
rhage. 

The Female Urethra. — Though not forming, strictly speaking, part of 
the female generative organs, it is convenient to insert here a short account 
of the female urethra, on account of its intimate connection with these organs. 

From the meatus urinarius, whose position has been described above, the 
urethra passes upwards behind the symphysis pubis as a short tube about 3 
cm. in length, and 7 mm. in diameter, but capable of considerable distention. 
The urethra, as shown in Fig. 7, is slightly curved, the concavity of the curve 
being directed forwards. 

II. The Internal Organs of Generation. 

The Vagina is the tubular passage leading from the uterus to the vulva. 
It is situated, as shown in Fig. 7, between the bladder and urethra in front 
and the rectum behind, being firmly connected with the former, but only 
loosely with the latter, and is enclosed laterally by the levatores ani muscles. 

It is curved as shown in the figure, the concavity being directed forwards, 
and the anterior wall, which is about 10 cm. long, being 2 cm. or more 
shorter than the posterior wall. The upper part of the posterior wall, as 
shown in Fig, 7, is covered directly by the peritoneum, which descends 
between the vagina and rectum to form a cul-de-sac, usually spoken of as 
the pouch of Douglas. The widest part of the vagina is at the fundus ; behind 
the insertion of the uterus is a more expanded part called the upper or pos- 
terior pouch or cul-de-sac of the vagina. In normal conditions the pouch is 
small, and its walls are in contact ; but in women who have borne children 
or who have been the subjects of sexual intercourse, or of retroversion or 
retroflexion of the uterus, this pouch becomes greatly enlarged. The vagina 
narrows towards the vulva, where it is constricted by the vulvar sphincter ; 
in the normal state its anterior and posterior walls are in contact with one 
another so as to obliterate the cavity. On the inner surface of the vagina, 
both on the anterior and posterior walls, slightly elevated ridges, the columnar 
rugarum, run upwards in the middle line, and from these lateral rido-es or 
rugoe run off* at right angles : both columns and rugie are more disti'nct at 
the lower end of the vagina, and in those who have not borne children 

The walls of the vagina consist of three coats : (1) an inner mucous coat • 
(2) a middle muscular ; (3) an outer fibrous. ' 

L The mucous coat is covered by an epithelial layer, which is squamous 
It was long thought that the vaginal mucous membrane was rich in mucous 
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follicles, but anatomists now agree that it is destitute of glands. This mucous 
membrane, if exposed to the external air, very quickly takes on the char- 
acters and appearance of the external skin, becooiing dry, and in black 
women pigmented, like the external genitals. At the upper end of the 
vagina the mucous membrane is reflected round the neck of the uterus, 
which (Fig. 7) projects some distance into the vagina. The part of the 
uterine neck thus projecting is distinguished as the vaginal portion. 



Fig. 7. 




The Female Generative Okgans, as seen in longitvdjnal vektical section. 
(From Tarnier, after Sappey.) 
1. Body of uterus. 2. Cavity of body. 3. Cervix uteri. 4. Cavity of cervix. 5. Os uteri. 6. Cavity of 
Tagina. 7. Vaginal orifice. 8. Bladder. 9. Urethra. 10. Vesico-vaginal wall. 11. Kectum. 12. Cavity of 
rectum. 13. Anus 14. Kecto-vaginal wall. 15. Perineum. IG. Vesico-uterine cul-de-sac. 17. Eecto- 
vaginal cul-de-sac. 18. Symphysis jiubis. 19. Nympha;. 20. Labium majus. 

2. The middle coat consists mainly of non-striated muscle, arranged, 
though not very distinctly, in internal circular and external longitudinal 
layers. These fibres are inserted in front into the ischio-pubic rami, and are 
continuous above with the fibres of the middle layer of the uterus. 

3. Outside the muscles is a layer of loose erectile tissue, into which elastic 
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fibres enter largely. This structure accounts for the great distensibility of 
the vagina, and the readiness with which it recovers its contracted state. 

The vulval orifice of the vagina is surrounded by striated muscular fibres, 
forming the sphincter vagince muscle. 

The vagina is very vascular, its blood being derived from the vaginal, 
internal pudic, vesical, and uterine branches of the internal iliac artery. 
The veins are numerous and large ; they form several plexuses, taking their 
points of departure from the bulb and continuous with the veins of the 
uterus. They empty themselves into the venous plexuses at the sides of the 
vagina and terminate in the hypogastric veins. The lymphatic vessels run 
to the lateral glands of the pelvic cavity. Those of the inferior fourth of 
the vagina, however, unite with those of the vulva, and run with them to 
the inguinal glands. The nerves come from the hypogastric plexuses. 

The Uterus is a hollow muscular organ lying (Fig. 7) between the bladder 
and the rectum, and inserted somewhat obliquely into the top of the vagina, 
with which its cavity communicates. 

The uterus is of the shape of a somewhat flattened pear, measuring about 
7 cm. in length, 5 cm. in width from side to side, and 2.5 cm. in thick- 
ness from before backwards. It is divided into an upper part or body, the 
rounded extremity of which is termed t\ve fundus, and a lower part, or cervix: 
the boundary between the two being indicated by a slight external constric- 
tion, but being far more strongly marked internally both by an internal 
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UTEEUS. (.Alter Tarnier.) Uterus. (After Tarnier.) 

A. Cavity of the cervix and arbor vitse. c. Cavity of the body. o. Constriction between Iwdy and cervix, 
the OS %deri internum, s. Wall of fundus. 

constriction — the os uteri internum — and by a very sudden alteration in the 
character of the lining membrane. These two parts may conveniently be 
dealt with separately. 

The cervix is about 2.5 cm. in length : its walls (Fig. 8) are thick and its 
cavity somewhat fusiform in shape, being wider in the middle and narrowed 
towards both ends. The cavity opens below by the os uteri externum or os 
tincce into the vagina, and above by the os uteri internum, which is smaller 
than the os externum, into the upper portion or body of the uterus. 

The lower or vaginal portion of the cervix projects, as shown in Fig. 7 
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into the vagina : owing to the oblique character of its insertion, the anterior 
lip of the OS externum, though the shorter one, reaches lower down the 
vagina than the longer posterior lip. It is of great practical importance to 
realize thoroughly this oblique insertion of the cervix uteri into the vagina, 
because owing to it the os uteri appears, on digital examination, to be in the 
anterior wall of the vagina, and not at its summit. The os uteri itself is a 
small transverse slit, whose margins are in the healthy state perfectly smooth. 

The mucous membrane lining the cervix, which is continuous at the os 
externum with that of the vagina, is very firm, and is marked on its anterior 
and posterior surfaces by median longitudinal ridges, from which lateral 
ridges, or rugce, run obliquely upwards on each side; the median ridge, with 
its diverging rugce, receiving the name arbor vitce uterinus (Figs. 8 and 9). 
The anterior arbor vitse is usually more strongly marked than that of the 
posterior wall. 

The epithelium of the cervical mucous membrane is columnar and ciliated, 
the cells becoming flattened and losing their cilia towards the os externum. 
Between the rugce of the arbor vitce are numerous simple follicular glands 
which secrete a viscid, transparent, alkaline mucus, which becomes increased 
in quantity during pregnancy, forming a plug completely blocking up the 
cavity of the cervix. Besides these glands there are, in the lower part of 
the cervix, numerous vascular papillce. 

The substance of the wall of the cervix consists chiefly of non-striated 
muscle, divisible into an internal layer, in which the muscle-fibres are 
arranged transversely or slightly obliquely, and Avhich is thickened at both 
the OS externum and os internum to form the so-called sphincters of these 
orifices ; and an external layer, which is thinner, and in which the fibres run 
longitudinally. 

The peritoneum (Fig. 7) covers the whole of the posterior surface of the 
cervix, excepting, of course, the part that projects into the vagina, but on 
the anterior surface it covers merely the uppermost part, being reflected off 
about the level of the os internum, below which point the proper tissue of 
the vagina is directly continuous with the wall of the bladder. The anterior 
surface of the uterus is flat ; the posterior wall is convex, in harmony with 
the concavity of the sacrum. 

The body of the uterus is shown in sagittal section in Fig. 7 — e., the 
plane of section is the median vertical plane of the Avhole body ; while in 
Fig. 8 it is shown bisected longitudinally, so as to show the internal cavity. 
This cavity is seen to be triangular from side to side, and flattened from 
before backwards; its anterior and posterior walls being in the uuimpreg- 
nated condition in contact, or almost so, with one another. It communicates 
below by the os internum with the cavity of the cervix, and above on either 
side witii the cavities of the Fallopian tubes or oviducts. 

The mucous membrane lining the body of the uterus is, when the uterus 
is at rest, smooth, and of a soft spongy consistence and pale red color ; it is 
separated at the os internum by a very sharp line of demarcation from the 
mucous membrane of the cervix. 

The structure of the mucous membrane of the uterus has been the subject 
of much dispute. 

According to Ercolani, the lining membrane of the body of the uterus 
consists of a single layer of ciliated epithelial cells resting on an extremely 
delicate basement membrane. In this epithelium are a number of small 
holes, the orifices of the utricular glands, which are simple tubular glands 
lined by a ciliated epithelium, continuous with that of the uterine cavity, 
and having an average length of about 1 mm. These glands may branch at 
their outer ca^cal ends, but as a rule do not do so while the uterus is in a 

4 
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quiescent state. Between the glands are irregularly arranged muscular 
fibres with connective-tissue cells of various forms and sizes. The whole 
stratum, made up of the glands and the intervening connective and mus- 
cular elements, is spoken of by Ercolani as the musculo-glandular layer of 
the wall of the uterus ; it has a total thickness of from 1 mm. to 1.8 mm., 
thinning as it approaches the os internum and the apertures of the Fallopian 
tubes. 

By most writers the epithelium and basement membrane on which it rests, 
together with the musculo-glandular layer, are together spoken of as forming 
the mucous membrane of the uterus. "Ercolani, however, objects to the use 
of the term mucous membrane at all as applied to this lining membrane of 
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Internal Generative Organs (Aftor Tarnier.) 
The broad ligament of the right side has been partially removed, and the vagina laid open by a median 
longitudinal incision along its anterior wall. 
C. Cervix nteri. l. Broad ligament of left side l'. Broad ligament of right side m. Right ovarian 
ligament, o. Left ovary, o'. Right ovary, p. Fimbriated aperture of left oviduct p'. Aperture of right 
oviduct. R Round ligament of left side. r'. Round ligament of right side t. Left oviduct, t' Right 
oviduct, pulled down to show ovary, v. Anterior face of body of uterus, v. Vagina, v'. Posterior column 
of vagina. 



the uterus, since there is no proper connective-tissue layer, and consequently 
no sharp boundary between the lining membrane and the deeper muscular 
layers. 

The utricular glands are very numerous ; they are placed vertically to the 
inner surface of the uterus, and are either straight or more or less convo- 
luted ; their blind ends are usually slightly dilated ; they secrete a transparent 
glutinous, alkaline fluid. ' 
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During both menstruation and pregnancy the lining epithelium and the 
musculo-glandular layer undergo very rapid and very extensive changes, 
which will be more fully described further on. These consist chiefly in a 
very great increase in thickness of the whole layer, and in a great increase 
in complexity of the glands, together with hyperplasia and hypertrophy of 
the cellular elements, and the formation of a thick layer of rounded cells 
on the inner surface of the epithelium. 

The greater part of the thickness of the wall of the body of the uterus 
consists of non-striated muscular fibres. In the unirapregnated uterus it is 
very difficult, or even impossible, to make out any definite arrangement of 
these fibres in layers ; but in the pregnant uterus the muscle-fibres not only 
undergo great increase in number and in the size of the individual fibre 
cells, but also exhibit a more or less definite arrangement. The uterus as 
modified by gestation will be described further on. 

Ligaments of the Uterus. — The peritoneum (Fig. 7) covers and is 
closely connected with the anterior and posterior surfaces of the uterus, but 
at each side is produced laterally as a double fold — the broad ligament 
(Fig. 10), which is connected with the side of the pelvic cavity. The peri- 
toneum forms, in fact, a double fold, stretching across the pelvic cavity 
between the bladder and rectum, and having between its two layers the 
uterus iu the median line, and on either side (Fig. 10) the Fallopian tube, 
the ovary, and, besides bloodvessels and nerves, muscular fibres and certain 
other structures which have now to be noticed. 

The most important of these are the round ligaments (Fig. 10, r), a pair 
of flattened cords, corresponding to the spermatic cords in the male, which 
arise from the upper angles of the uterus just in front of the openings of the 
Fallopian tubes, and run downwards and forwards at the sides of the bladder 
to the internal inguinal rings, which they enter. Passing down the inguinal 
canals they reach the forepart of the pubic symphysis, where they end by 
becoming united with the tough connective tissue of the mons veneris. The 
tubular investment of peritoneum ensheathing each round ligament in the 
inguinal canal is called the canal of Nuck, and usually becomes obliterated 
in the adult, though it may persist and give rise to hernia of the ovary. 
The round ligament consists of connective tissue and bloodvessels, and also 
contains muscular fibres prolonged from the outer muscular layer of the 
uterus. 

Other structures lying between the two layers of the broad ligament are 
the ligaments of the ovaries, a pair of dense fibrous cords (Fig. 10, m) con- 
necting the ovaries with the upper angles of the uterus, which they join just 
behind and below the Fallopian tubes. There is also a sheet-like expansion 
of muscular fibres spread out in the broad ligament, continuous with the 
external muscular investment of the uterus. 

A pair of small folds of peritoneum, the vesico uterine ligaments, run from 
the side of the uterus to the bladder, and bound laterally the pouch between 
bladder and uterus (Fig. 7); and a similar pair of folds, though somewhat 
more conspicuous, the recto-uterine ligaments, running from the back of the 
uterus to the rectum, form the lateral boundaries of the space of Douglas. 

These so-called ligaments of the uterus hardly deserve their name, for 
they have very little influence in keeping the uterus in its place, and allow 
it to move freely to a considerable extent and in any direction. 

Bloodvessels of the Uterus. — The arteries supplying the uterus are 
four in number — viz., the two uterine and the two ovarian. The uterine 
arteries are branches of the internal iliacs, which, after passing down the 
neck of the uterus, ascend between the layers of the broad ligament along 
the sides of the uterus, supplying it with branches, and anastomosing near 
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their terminations with branches from the ovarian arteries. These latter, 
corresponding to spermatic arteries of the male, arise from the aorta a little 
way below the renal arteries, and on reaching the margin of the pelvis turn 
inwards between the layers of the broad ligament and, after sending branches 
to the ovaries and Fallopian tubes, join, as stated above, the uterine arteries 
near their termination. 

The arteries are remarkable for their extremely tortuous course and their 
frequent anastomoses. The former feature has been supposed to be a pro- 
vision to prevent stretching of the arteries during the great distention of the 
uterus in pregnancy ; but inasmuch as the arteries become more tortuous 
during pregnancy, this can hardly be the true cause. The arteries of the 
two sides anastomose freely, and the smaller branches form a fine network 
surrounding the utricular glands. 

The veins correspond to the arteries ; they are chiefly characterized by 
having no valves and by their large size, forming irregular venous plexuses. 
In the gravid uterus, and especially in the placenta, the veins undergo very 
marked and special dilatations, as will be noticed more fully later on. Owing 
to their large size they are peculiarly liable to stagnation of the circulation, 
and hence to the formation of phleboHths. The veins are most abundant in 
the middle or intermediate muscular layer. 

The nerves of the uterus are derived from the hypogastric and spermatic 
plexuses, and, according to some writers, from the third and fourth sacral 
nerves, though this is denied by Dr. Snow-Beck and others. They reach 
the uterus by the broad ligament, and are said to be more abundant in the 
cervix than in the body of the uterus. During pregnancy the individual 
nerve-fibres, like the muscle-fibres, increase greatly in size. 

The lymphatics, like all the other tissues of the uterus, undergo great 
increase in size during pregnancy, when they form large plexuses imme- 
diately beneath the peritoneum. Their distribution in the deeper parts of 
the uterus is only very imperfectly known. 

Besides the changes in size and structure that occur during menstruation 
and pregnancy, the uterus also varies at different periods of life. In the 
infant the cervix is larger than the body, and the cavity is very narrow. 
At the time of puberty the uterus has acquired its definite pyriform shape, 
but the cavity has undergone but little alteration in shape; the arbor vitse 
is very distinct. In women who have not borne children the shape of the 
cavity undergoes but little change, but after pregnancy it acquires and 
retains the triangular shape shown in Fig. 9. The os externum also, after 
pregnancy, remains wider than before, and its margins are often puckered. 

After the close of the childbearing period of life the uterus gradually 
shrinks ; its coats become firmer and less vascular ; and the cervix and bodv 
become less sharply marked oflT from one another. 

The principal congenital malformations to which the uterus is liable con- 
sist in a more or less complete division of its cavity into two halves by a 
median septum, which may even extend the whole length of the vagina. 
These conditions find their explanation in the fact that the vagina and uterus 
are formed by the fusion of two originally distinct and independent tubes 
the upper parts of which remain separate from one another throughout life 
as the Fallopian tubes ; and the various abnormalities that occur are chiefly 
due to the fusion being, in exceptional cases, only incompletely eflfected the 
two tubes remaining distinct from one another in places where they normally 
fuse together to form one. According to the varying extent to which the 
two tubes remain distinct, we may have a single uterus divided iuternallv 
by a median septum ; or else two uteri with a single vagina ; or finally in 
extreme cases, two uteri and two vagina. 
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The Fallopian Tubes or Oviducts. — These, as we have just seen, are the 
upper and persistently separate parts of the two tubes by the fusion of whose 
lower ends the uterus and vagina are formed. Eich jPallopian tube forms 
a thickened cord about 8 to 10 cm. in length, running along the upper or 
free border of the broad ligament, and lying between the two layers of peri- 
toneum forming that ligament (Fig. 11). These cords are narrow at their 
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The Ovary an d Fai.t.opiax Tuhe ; the t.atter beia'u opened lonuitudinali.y along its whole length. 
(From Tarniek, after Sappey.) 

1. Ovary. 2 Part of uterus .'5. Ovarian ligament. 4. Fallopian tube. 5. Fimbriated aperture of Fallo- 
pian tube. G. Grooved fimbria attached to ovary. 7. Longitudinal folds of lining membrane of Fallopian 
tube. 8. Opening of Fallopian tube into uterus. 

inner ends, where they are attached to the upper angles of the uterus; but 
as they pass outwards increase in size, and, pursuing a somewhat undulating 
course, bend backwards and outwards, and end in expanded trumpet-shaped 
mouths, which are turned downwards towards the ovaries, and whose mar- 
gins are produced into a number of fimbriated processes, in connection with 
which hydatid dilatations frequently occur. One of the fimbrite, rather 
larger than the rest, is attached to the outer end of the corresponding ovary. 
A slight groove running along this process leads to the ostium abdominale, 
or abdominal opening of the Fallopian tube, through which the ova, after 
the discharge from the surface of the ovary, enter the tube. 

The cavity of the Fallopian tube beyond the external opening at first 
dilates somewhat, but towards the uterus contracts very considerably, its 
opening into the uterus — the ostium uterinum — being so small as only to 
admit the passage of a small bristle. 

The Fallopian tube is lined throughout its whole length by a columnar 
ciliated epithelium, the cilia working towards the uterus, and probably being 
the principal means by which the ova are caused to pass along the tube to 
the uterine cavity. The lining membrane, which at the external opening of 
the tube is continuous with the peritoneum of the body-cavity and at the 
internal opening with the uterine raucous membrane, is raised into a number 
of longitudinal ridges (Fig. 11, 7), which are best developed in the wider 
outer half of the tube, and which give this portion a stellate appearance in 
transverse section. Contrary to what was formerly asserted, there appear to 
be no glands in the Fallopian tubes. 

Outside the mucous membrane is the muscular tissue, arranged as an inner 
circular and an outer weaker longitudinal layer, continuous respectively with 
the internal and external muscular layers of the uterus. Outside the mus- 
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cular layer is a very vascular connective-tissue layer ; and outside this, the 
peritoneum of the broad ligament. 

The Ovaries.— The ovaries (Fig. 10) are a couple of flattened oval bodies 
about 4 cm. in length, 2 cm. wide, an d 1.25 cm. thick. They are attached 
along their anterior borders to the back of the broad ligament, which forms 
a special peritoneal investment round them. Along the line of attachment 
or hilum, bloodvessels and nerves enter from the broad ligament. The inner 
end of each ovary is connected with the upper angle of the uterus by the 
ovarian ligament; the outer end with the mouth of the Fallopian tube by 
the elongated and grooved fimbria referred to above. 

Each ovum consists of a connective-tissue stroma containing bloodvessels, 
nerves, and a few muscular fibres, and invested by an epithelial layer formed 
by the peritoneum. In the epithelial layer and in the stroma are ova in 
various stages of development, the structure and mode of formation of which 
have already been described in the previous chapter. 

Parovarium, or Organ of Rosenmuller. — Attached to the upper and 
outer corner of each ovary, and lying between the layers of the broad liga- 
ment, is the parovarium (Fig. 12), a group of convoluted tubules, converging 
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Adult Ovahy, I'akovarium, and Fallopian Ti de. 
(From Qv Alii' s Anatomy. ) 

a, a. I'arovai iuni, foniied from iijiper part of Wolffian body. h. Kcmaius of uppermost tubes, sometiiues 
forming hydatids, c. Middle set of tubes, d Some lower atrophied tubes, e. Atrophied remains of Wolffian 
duct. /. The terminal bulb or hydatid, li. Fallopian tube. i. Hydatid attached to end of Fallopian tube. 
I. Ovary. 

below, and connected together above by a longitudinal duct, which ends on the 
outer side of the parovarium as a slightly dilated bulb, and which on the 
inner side, e, can be traced for a short distance towards the uterus. These 
structures will be referred to again when dealing with the development of 
the reproductive organs : here it will suflSce to say that they have no func- 
tional relation to the female generative organs, and that the parovarium 
corresponds to the epididymis in the male, and its duct to the vas deferens. 

The ovaries and Fallopian tubes are supplied by the ovarian arteries, and 
also indirectly by the uterine arteries, through their anastomoses with the 
ovarian arteries already described. In exceptional cases these anastomotic 
branches may be so large that the main supply of the ovaries is through the 
uterine arteries. 

The veins correspond to the arteries, and form in the broad ligament near 
to the ovary a plexus — the pampiniform or ovarian plexus — which commu- 
nicates with the uterine venous plexus. 
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THE MENSTRUAL PROCESS. 

Definition. — Menstruation is commonly taken to consist in the periodical 
discharge of blood from the uterus. This, the most conspicuous objective 
phenomenon, is, however, only one act in a complicated process, of which the 
genital system is the focus, but upon which the entire organism is at work. 

The menstrual flux is also known by the appellation catamenia (nard, at the 
time, /i//v, month) expressive of the periodicity of the flow. Women have 
various popular names for it, mostly metaphorical and conventional. 

The phenomena constituting and attending menstruation are local — that 
is, especially affecting the ovario-uterine system ; — and constitutional or remote. 

The first in order are those observed in the ovary. In this organ resides 
the primum mobile of the process. 

The Changes in the Ovary consist in the maturation of an ovum, the 
bursting of the Graafian follicle and its subsequent retrogression. This in- 
volves active hyperoemia of the organ and of the entire vascular system of 
the pelvis. Richet has shown that the venous system in the broad ligaments 
is enormously distended, so as to form bumps or swellings appreciable on 
vaginal touch. These may form a soft and fluctuating tumor, which disap- 
pears in a few days after the menstrual flux. We have known this venous 
swelling mistaken for enlarged ovary. The ovary itself is greatly enlarged ; 
and the Fallopian tubes, especially their fimbriae, become intensely gorged 
and swollen. 

Cases in which a periodical flux not distinguishable from menstruation 
has been observed after removal of both ovaries are indeed not wanting. 
They may be explained to some extent as follows: 1. In some cases a 
remnant of ovarian structure has escaped amputation (Waldeyer, Spencer 
Wells). 2. The habit of menstrual flux, once acquired under the dominion 
of the ovaries, may be kept up after the removal of the organs. The system, 
accustomed to periodical accumulations of blood and its evacuation, readily 
pursues the old practice. The vascular tension so induced must be relieved, 
and the normal point of discharge is the uterine mucous membrane. Often, 
however, especially at and after the climacteric, it is some other portion of 
the mucous tract ; and it is certain that beyond the ovaries there is a law of 
periodicity universal in its operation. 

Before the first menstrual flow it is exceptional to find cicatrices on the 
surface of the ovary. These cicatrices are the marks of the escape of ova. 
A smooth ovary implies that menstruation and pregnancy have not taken 
place. 

Changes in the Uterine Mucous Membrane Accompanying Menstrua- 
tion. — These changes consist in congestion and tumefaction of the inner wall 
of the uterus, affecting both the musculo-glandular layer and the lining 
epithelial membrane. The musculo-glandular layer swells up considerably, 
becoming softer and more vascular than before while the utricular glands 
increase greatly in length and become convoluted. The whole layer increases 
from about 1.5 mm. to 3 mm. in thickness, while the glands increase in diam- 
eter from 0.08 to 0.12 mm. 

The epithelium lining the uterus, which we have seen is continuous with 
that lining the utricular glands, undergoes still greater changes; becoming 
converted into what is known as the catamenial or menstrual decidua, a 
thick cellular layer traversed by irregular channels leading from the 
utricular glands to the cavity of the uterus, and also containing an abun- 
dant capillary network. 

It was formerly considered that the catamenial decidua was due to swell- 
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ing of the musculo-glandular layer as well as the uterine epithelium, and 
that the channels traversing it were the modified utricular glands, Ercolam, 
however, who has recently devoted much attention to the study of the 
decidua both of menstruation and of pregnancy, has shown that the decidua 
is due almost entirely to the rapid proliferation of a layer of cells derived 
from and replacing the uterine epithelium. He has further shown that the 
channels are due in the first instance to the fact that as there is no epithelium 
over the mouths of the glands, this new formation cannot occur at these 
places, and that they are afterw^ards kept open by the continual passage of 
the secreted fluid into the uterus. The development of the decidua is so 
great and rapid that it surpasses the ordinary capacity of the cavity of the 
uterus. It is therefore thrown into lobes or folds, somewhat resembling the 
cerebral convolutions. (See Fig. 13.) 



Fig. 13. 

K 




Uterus laid open to show the Hypertrophy of the Micosa in Menstrvation. 
(After Tarnier.) 

A. Mucosa of the cervix, n. Mucosa of the body, very turgid c. Thickness of the section of the mucosa. 
D. Uterine tissue proper, e, f. Mucosa diminishing in thiclcnoss at os internum and openings of Fallopian 
tubes. 



Having attained a certain development, the menstrual decidua stops, and 
then begins to retrograde, its cells undergoing fatty degeneration. It' is at 
this period that the menstrual hemorrhage occurs, and it is very probable 
that the hemorrhage is directly connected with the process of fatty degenera- 
tion, although the exact nature of the connection has not yet been ascertained. 

After the hemorrhage the disintegration of the decidua continues, and finally 
the whole decidua is cast out in fragments, or more rarely as one single piece 
In the latter case, observed in dysmenorrha?a membranacea, the decidua will 
be a cast of the inner surface of the uterus. The uterine epithelium is quickly 
replaced, apparently growing over the surface from the necks of the utricular 
glands, and is usually completely reformed by the ninth or tenth day after 
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menstruation. By the eighteenth day a new decidua has commenced to 
form, and the whole process is then repeated over again. 

Connection between Menstruation and Ovulation. — That there is some 
connection between these two processes is obvious from what has been said 
above. They are both periodically recurring processes, and the periods of 
the two correspond closely ; they both commence about the time of puberty, 
and last throughout the whole childbearing period of life. When, however, 
we try to investigate more closely the nature of this connection, we meet with 
difficulties which have not yet been satisfactorily surmounted. 

The principal facts we have to guide us are the following : 

It has been ascertained by direct observation that one or both ovaries swell 
and become tender every three or four weeks. According to Oldham, they 
enlarge for about four days, remain stationary for about three days, and 
then gradually subside. It has also been ascertained that the enlargement 
commences as a rule shortly before the menstrual period, that it attains its 
maximum about the time of this period, and subsides after the menstrual 
hemorrhage (Robert Barnes and Fancourt Barnes).' 

As the ovary is known to become congested just before the rupture of a 
Graafian follicle and the discharge of an ovum, it would appear a fair in- 
ference that this discharge occurs about the same time as, or shortly before, 
the menstrual flux — i. e., that ovulation and menstruation occur simultane- 
ously. However, although this may be, and probably is, the rule, yet it is 
far from being an invariable one. Thus Kolliker, on examining the ovaries 
of seven women who had died directly after menstruating, found that in two 
of the cases there was no fresh corpus luteum in either ovary — i. e., that no 
ovum had been discharged at the time of menstruation ; and Coste has cited 
similar cases. 

If, on the other hand, we consider the process of menstruation more care- 
fully, we are at once struck with the fact that the menstrual flux is not the 
perfecting of a process already commenced, but marks the commencement of 
retrograde development, the undoing of a process which has already reached 
and passed its full completion. The formative or constructive process, so far 
as the uterus is concerned, consists in the gradual building up of the decidua; 
and the menstrual flow marks the commencement of the destructive process 
by which that decidua is broken up and discharged. 

Hence, if we wish to determine the nature of the bond between the peri- 
odical discharge of the ova and the periodical changes occurring in the 
lining membrane of the uterus, it is clear that we must consider, not so much 
the menstrual flux, the destructive process, as the constructive processes 
involved in the formation of the decidua. 

"There is now hardly any doubt that the formation of the decidua is to be 
regarded as a preparation of the uterus for the reception of an ovum ; and 
since menstruation usually ceases as soon as a developing ovum reaches the 
uterus, it is highly probable that the menstrual How — i. e., the breaking up 
of the decidua — is simply due to the failure uf an ovum to arrive. 

We may, therefore, view the uterus as continually getting itself ready, by 
the development of a decidua, for the reception of an ovum; if no ovum 
arrives, the decidua after a time breaks up and is discharged, accompanied 
by a certain amount of blood, as the menstrual flux ; if, however, a develop- 
ing ovum enters the uterus, the decidua is not broken up, but persists, and 
menstruation does not occur again until after the birth of the child to which 
that ovum gives rise. 

'See Robert Barnes's ^Memoir on Hernia of the Ovary, Amer. Journ. of Obstetrics, 
Jan. 1882. 
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We have seen above that the discharge of the ovum from the ovary prob- 
ably occurs, as a rule, at or about the same time as the menstrual flow. JNow, 
in order to reach the uterus the ovum has still to pass along the whole length 
of the Fallopian tube, and we shall see in a future chapter that this passage 
probably takes at least eight days to be completed. From this it follows 
that the decidua with which the ovum will ultimately come into relation is 
not that which is broken up and discharged at the time the ovum_ was set 
free from its Graafian follicle, but the next succeeding one; or, in other 
words, that the decidua which is discharged, as the menstrual flow, simul- 
taneously with the setting free of an ovum by rupture of a Graafian follicle, 
is not the decidua belonging, as it were, to that ovum, but the decidua belong- 
ing to the previously discharged ovum, which decidua, after waiting in vain 
for the arrival of the ovum, has undergone disintegration, and is being got 
rid of, to allow the formation of a new one. 

If this view is correct, it follows that there is no necessary connection 
between ovulation and the occurrence of the menstrual flow, a point which 
explains the cases quoted by Kolliker, Coste, and others, in which there was 
no discharge of ova at the time of menstruation. If, on the other hand, we 
seek to determine why the two processes usually occur at or about the same 
time, the answer may perhaps be found in the consideration that there is at 
the time of ovulation very considerable congestion of the ovaries and Fallo- 
pian tubes ; and this, owing to the close connection of the ovarian and 
uterine arteries, must almost necessarily cause congestion of the uterus ; and 
this sudden determination of blood to the very thin-walled vessels of the 
decidua is not improbably the primary cause of the menstrual hemorrhage. 

Periodicity of Menstruation and Ovulation. — Why the ova should come 
to maturity and be discharged at tolerably uniform intervals is by no means 
clear. Among many animals a condition of sexual excitability with con- 
gestion of the external genitalia, known as the rut, occurs at a certain definite 
time of the year for each species, the time being such that if copulation occur 
during the rutting season, parturition (i. e., the birth of the young) will occur 
at a season when food is abundant. Hensen has shown that if copulation be 
hindered during the rutting season, the excitability subsides in a few days, 
but is repeated at intervals of fourteen days in the case of the sheep, fifteen 
to eighteen in the sow, and four weeks in cows and mares ; and this arti- 
ficially induced condition, though it does not throw much light on the origin 
of the processes as seen in women, yet bears a singularly close resemblance 
to these latter. 

Source of the Menstrual Blood. — In the living and dead it has been seen 
oozing from the inner surface of the body of the uterus ; in the dead from 
the inner surface of the Fallopian tube (Letheby; Robert Barnes). In 
normal conditions no blood escapes on the surface of the canal of the cervix 
or from the vaginal portion. But in cases of morbid congestion, more espe- 
cially if the epithelial layer is defective, blood may escape from this surface. 

An excellent observation made by George Harley' is so precise as illus- 
trating this and other points that it is transcribed in detail: "A married 
woman, set. 23, drowned herself when menstruation was impending. The 
uterus was congested and enlarged to about one-half more than its usual 
size. On section the uterine tissue was rosy, and the open mouths of its 
bloodvessels were distinctly visible. The vagina was somewhat congested 
externally, but of the normal color internally. The mouth of the womb was 
filled with a white tenacious mucus, while the mucous membrane of the 
interior was hypertrophied throughout its whole extent, of a pink color, 

' Pathological Trans., vol. xii. 
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which gradually increased in depth towards the fundus, at which it attained 
a dark livid color, and was covered with a quantity of blood. The blood 
was in greatest quantity at the mouths of the Fallopian tubes, but neither 
the congested nor hemorrhagic state of the mucous membrane extended 
beyond the openings of the tubes. Their interior was quite white and clean 
at the uterine extremity, but highly congested and filled with a milky fluid 
towards the fimbriated end. This mucous secretion was loaded with ciliated 
and other epithelium. The ovaries were enlarged, especially the left one, 
which contained a Graafian vesicle 0.75 mm. in diameter, ready to burst, and 
which actually burst whilst being handled. The vesicle contained a clear 
straw-colored serum, with a few flakes of the membrana granulosa floating 
in it. On the interior of the vesicle were numerous vessels, which gave to it 
a highly congested appearance." 

Characters of the Menstrual Fluid. — It is essentially an eruption of blood. 
It is usually of viscous consistence, especially at the outset and decline. 
Mucus is mingled in various proportion. Indeed, the uterine glands fre- 
quently pour out a quantity of mucus before the blood-element appears, and 
mucous discharge is often continued for some days after the blood has dis- 
appeared. This mucus is alleged to have at times irritating properties, 
enough to distress the subject, and to cause blenorrhrea in the man. At the 
beginning the fluid is lightly tinged ; at the njiddle it is deep red, almost 
pure blood ; at the end it becomes paler. In chlorotic women the fluid is 
pale or greenish, owing to the scarcity of blood-globules; the " menstruatio 
alba" of old authors. The fluid has a peculiar odor, varying in diflferent 
subjects. It is attributed by Virchow to fatty acids. To this odor various 
evil properties are vulgarly ascribed — not, perhaps, absolutely without rea- 
son. Certain it is that in some cases of dysmenorrhoea from obstruction there 
is absorption from the uterus; the breath and skin, serving as emunctories, 
reveal the presence of the offensive material in the blood. 

Microscopical and Chemical Characters of Menstrual Fluid. — 
Blood-globules, white globules, and pavement epithelial cells, more or less 
granular, float in a serous fluid mixed with the secretions of the uterus and 
vagina. 

Under ordinary circumstances menstrual blood does not coagulate. White- 
head explained this by showing that the vaginal mucus has an acid reaction, 
and that contact of the blood with this acid prevented its coagulation. 
Donne says that menstrual blood is acid, containing phosphoric and lactic 
acids. Maudl, however, showed that the smallest quantity of mucus or pus 
stopped blood from coagulating. Now, the menstrual fluid is blood mixed 
with mucus. This accounts for the fluidity. The flux is seen to be fluid as 
it emerges from the os externum uteri — that is, before it encounters the vaginal 
mucus; and in cases of retention of menstrual fluid the treacly consistence 
is well known. If the quantity of blood be in excess of the mucus, coagula 
may form in utero. This is observed in menorrhagia. 

The quantify lost varies much. In health it may be estimated at 4 to 6 
ounces ; but this may be greatly exceeded under all the conditions of health. 
But it may be taken as a general fact that, if the quantity is not only exces- 
sive in amount but discharged rapidly, presenting clots, and depressing 
the vital powers, there is disease, local or general, or some other disturbing 
force. 

The duration of the flow has some relation to the quantity. A typical 
menstruation lasts three, four, or five days. In some women it lasts a week. 
If protracted beyond this a morbid factor must be sought. The passing 
away should be gradual. If suddenly stopped, some accident, as cold, emo- 
tion, or disease, may be suspected. 
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The age at %vhich menstruation fird appears is usually that at which puberty 
is attained. This epoch is marked by the entrance of the ovary into active 
function. The universal law of periodicity now acts upon conditions pre- 
pared to respond. The determining conditions are— 1. The energy of the 
sexual sense ; 2. Latitude and mean temperature of the habitation ; Educa- 
tion, occupation, and diet ; 4. Race. 

1. Influence op Sexual Energy. — In some individuals the tendency 
to early sexual development is strongly marked. The ovaries mature and 
discharge ova very early ; the ovaries are large ; the system^ generally ex- 
hibits evidence of precocity ; hair grows early ; sexual proclivities are mani- 
fested. Susewind saw a child, 27 months old, who had menstruated from the 
age of 12 months; she exhibited the molimen hemorrhagicum ; her breasts 
and mons veneris were developed as in girls of 14 or 15. D'Outrepont and 
Carus relate analogous cases. Le Beau and Comarmond relate others. The 
subsequent history of these children has not been told. The following, re- 
lated by Mr. Dodd ("Lancet," 1881), is therefore of special interest. Its 
authenticity is placed beyond dispute. On August 8, 1871, Mr. Dodd de- 
livered F. M. of a female child. This child began to menstruate at 12 
months, not very regularly at first, but varying from four to six weeks' in- 
tervals. The last two years (1878-9, 1880) the menstruation was every 
three weeks. The last appearance was on June 22, 1880, when she became 
pregnant. Mr. Dodd attended her in her labor on March 17, 1881. The 
child weighed 7 lbs. It died some time after in convulsions. The labor was 
not difficult. The hirsute growth on pubes and in axilloe is profuse ; the 
breasts a week after labor were large and gorged with milk. This child was 
thus pregnant before she was 9 years old. The duration of her gestation 
may be estimated at 269 days. 

Other illustrative cases are related (see " The Clinical History of the 
Diseases of Women," by Robert Barnes, 2d ed., 1878). In several cases of 
premature menstruation exhaustion and death occurred (Clifford Allbutt, 
" Med.-Chir. Trans.." 1866). But this is not the rule. Kussmaul says pre- 
cocious menstruation is sometimes the result of disease, especially of new 
growths in the ovary. 

2. Influence of Latitude and Longitude. — Joulin divides the 
peoples subjected to his statistical analysis into three zones. The temperate 
zone, situated between lat. 33° and 54° north ; the second, belonging to hot 
climates, between 33° and the equator ; the third corresponds to the cold 
regions, and extends from lat. 54° to the pole. Menstruation sets in in the 
temperate latitudes towards the 15th year; in the hot regions about the 
12th year; and in the cold about the 15th or 16th; but great variations 
occur in each region, some of which are explained by the other influences 
specified. 

Influence of Temperature. — Generally speaking, heat promotes men- 
struation, cold checks it. Thus we know women who menstruate regularly, 
perhaps profusely, in India, and scarcely see anything in England. Others 
we know who in England menstruate only in the summer. 

3. Influence of Education, Occupation, and Diet. The easier 

classes, who live luxuriously, generally menstruate early and freely, whilst 
those who live hard laborious lives menstruate later. Girls coming from the 
country to the great cities to work in sedentary occupations, hot rooms and 
under new excitements, often menstruate sooner. (Stoltz,'Brierre de Bois- 
raont, Leudet, Bernard, Faye, Mayer.) 

4. The Influence of Race.— Certain races preserve the menstrual type 
proper to them in the country of their origin, even when transplanted. 
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Jewesses, whatever their habitat, menstruate generally somewhat earlier 
than girls of Saxon origin. 

Periodicity. — The typical periodicity is every twenty-eight days. In 
many women the return is exact. In some, however, the interval from the 
commencement of one menstruation to the return of the next is less ; but 
it rarely exceeds thirty days in health. The relation of menstrual perio- 
dicity to gestation and labor will be discussed hereafter. (See " Gestation.") 
The periodicity observed in menstruation and gestation is only one instance 
of the great general law of periodicity which governs the tides, animal and 
vegetable life. (Darwin, Wiltshire.) 

The Cessation of the-Catamenia. — The cessation of the function marks 
the climacteric epoch. This is also called the menopause (i^vv, mouth ; -avaiQ, 
arrest). The age at which this occurs is even more difficult to fix than is 
that of the beginning. It rarely occurs before the age of 45. But many 
women present a periodical flow, which they persistently designate as men- 
struation, until the age of 50 or even more. In some of these it cannot be 
doubted that the menstruation is real and normal. In others, mixed up 
with the habitual flow, there is as certainly a morbid factor at work. In 
some, again, menstruation is arrested at from 35 to 40. J. Y. Simpson 
explained these by the theory of hyperinvolution. Intercurrent conditions 
of the ovaries and uterus may arrest ovulation. The ordinary involution 
after labor seems to pass the physiological bounds, and to proceed to positive 
atrophy, ushering in a premature senility. We can attest the fact that 
women who have borne a child at 36 or 37 have never menstruated or con- 
ceived again. 

Negrier explains premature climacteric by original feeble ovarian develop- 
ment. Languid genital capacity is exhausted long before the normal period. 
In other cases disease involving disintegration of the ovaries, or disease of 
distant organs, may be the cause. 

The argument drawn in favor of protracted menstruation from cases of 
pregnancy at advanced ages will be discussed under " Gestation." 

It is a popular belief that women who begin to menstruate early will cease 
early, and vice versa. This is not always true. It would even appear that 
in some cases menstruation begins early and is continued late under the 
influence of unusual ovarian energy. 

The history of the disorders of menstruation properly belongs to gynaecology. 
It is fairly discussed in Robert Barnes's "Clinical History of the Diseases of 
Women." 

An important point may be considered here : What is the significance of the 
arrest of menstruation in women during the period of reproductive capacity f 
Is it due to disease? This we cannot here discuss, but the question should 
always be present to the clinician. Is it due to gestation? This will be 
discussed under "The Signs of Gestation." Menstruation is also arrested, 
commonly, during lactation. 

Constitutional Phenomena attending Menstruation. 

Menstruation is immediately preceded by increased nervous tension and 
mobility, manifested in exalted psychical, emotional, and reflex action. 

Closely following upon the increase of nervous tension is increased vasctdar 
tension, manifested by turgescence of the capillary and venous system. The 
vascular tension falls quickly when the menstrual blood-flow sets in. 

Increase of nervous and vascular tension, implying a more active process 
of nutrition, entails a rise of temperature. This rise, observed to the extent 
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of 0.5° F., under strictly physiological conditions, may rise to 1° F., or more, 
if any perimetric inflammatory action is present. 

Increased nutrition-process entails increased excretion of urea. 

The Nervous Phenomena.— The process of menstruation, like all exu- 
dations of the genital system, increases reflex sensibility. Thus are explained 
certain nervous phenomena, as shivering followed by sense of heat, yawning, 
heaviness of sleep, stiffness in the neck, loss of appetite, or boulimia, enter- 
algia, intestinal meteorism, palpitation, hoarseness, hiccup, vomiting, cramp, 
frequent desire to micturate, diarrhoea. These symptoms, however, more 
commonly in our experience are the consequences of difficult or impeded 
menstruation. 

The Vascular System Undergoes Exalted Tension. — The quantity 
of blood is increased ; the heart is stimulated to increased activity ; this is 
proved by sphygmographic observations (Marey, Fancourt Barnes, Mac- 
donald, Stephenson) ; the pulse is more frequent ; the capillary or peripheral 
vessels are congested ; the skin is more vascular ; nievi are deeper colored ; 
hemorrhoids swell, perhaps bleed ; sometimes eruptions of blood escape on 
the surface, but more frequently from a mucous membrane, as the conjunc- 
tiva, the nose, the lungs, the stomach or other part of the alimentary canal ; 
or from the kidneys or bladder. These blood-effusions may attend the men- 
strual discharge, and are then called supplementary menstruation; or they 
may occur instead of the menstrual discharge, when they are called vica- 
rious or ectopic menstruation (Robert Barnes). There cannot be a doubt 
that these ectopic bleedings are sometimes conservative in their operation, 
saving the subject from internal effusions in the head, lungs, or peritoneum. 

The Entire Glandular System of the Body Undergoes Stimula- 
tion. — The pulmonary mucous membrane, the glands of the alimentary 
canal, of the skin, all exhale or secrete more actively. But the breasts 
exhibit the clearest phenomena. They swell, become tender to touch, even 
painful, and, rarely, a little serous oozing may flow from the nipples. 

Pigmentation is also excited. This is mostly seen under the eyes, on the 
nipples, and on the genitals. 

The relation of temperature, heart-beat, and urea to menstruation is thus 
expressed by Professor Stephenson, of Aberdeen:^ "Menstrual life is asso- 
ciated with a well-marked trace of vital energy, which manifests itself in the 
temperature of the body, in the daily amount of excretion of urea, and, to a 
slighter extent, in the pulse-rate. The temperature is the most uniform and 
gradual in its rise and fall. In the urea-curve the transition to elevation 
takes place more quickly, even suddenly." 

What is the Physiological Purpose of Menstruation ? — The ulti- 
mate purpose is the preparation for conception and gestation. A compre- 
hensive review of the phenomena of ovulation and menstruation in their 
sequence and correlation reveals the most striking points of similitude with 
gestation. We see in the formation of the decidua the preparation of a 
nidus in the uterus ; in the reception of the extruded ovum in the Fallopian 
tube and uterus, the progress to meet fertilization by contact with the male 
element. Up to this point menstruation is the simulacrum of gestation— a 
mimic pregnancy. We see again in the breaking up of the ovum, the east- 
ing off of the decidua; the hemorrhagic discharge and the subsidence of 
nervous and vascular tension, a repetition of the most striking phenomena of 
labor. There is a missed pregnancy, a simulated labor (Robert Barnes). 

If it be objected that it seems a contravention of the universal law " Nil 
natura frustra facit," that a woman should go on spending thirty years of 

1 On the Menstrual Wave, Amer. Journ. of Obstet., 1882 
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her life in monthly preparations for pregnancy when she can rarely bring 
forth more than twelve children, it will be enough to point out that a similar 
and infinitely greater waste of reproductive energy prevails throughout the 
entire animal and vegetable kingdoms. But is this expenditure really a 
waste? Future inquiry will almost certainly prove that this expenditure of 
excess of reproductive energy is a factor in maintaining the balance of vege- 
table and animal life. 

The immediate purpose of menstruation is to discharge the superfluous 
material and energy prepared for the missed pregnancy. In the later stage 
we may have a similarity in the puerpery. The superfluous blood is thrown 
off", absorption is more active. Andral and Gavarret showed that the quan- 
tity of carbonic acid exhaled by the lungs rises until the age of 30 in men, 
but only until puberty in women ; moreover, that in women it falls off as 
soon as menstruation is established, to increase again after the menopause. If 
for any cause the menstrual fl*jw is arrested for several months, as by preg- 
nancy or lactation, the quantity of carbonic acid is increased, as after 
the menopause. Lastly, old age, as in men, entails the diminution of the 
phenomena of combustion. 



CHAPTER III. 



IMPREGNATION AND CONCEPTION — GENERAL ACCOUNT OF MAMMALIAN DEVELOPMENT. 

In ihe ovum itself, about the time of attaining maturity, certain changes 
of great importance occur. Owing to the extreme difficulty of obtaining 
material at the proper time and in suitable condition for microscopic investi- 
gation, these changes have not yet been seen to occur in the human ovum ; 
but inasmuch as they are now known to take place in nearly all the groups 
of invertebrate animals, and have also been described, though less com- 
pletely, in fish, amphibians, and mammals, there is hardly any room for 
doubting that they occur in man also. 

These changes, which appear to take place in mammals about the time of 
rupture of the Graafian follicle and escape of the ovum, are best known to 
us through the researches of Ed. van Beneden on the rabbit's ovum. The 
ovum first contracts slightly, so that it no longer completely fills the zona 
pellucida {vide Fig. 14). The germinal vesicle, which had previously occu- 
pied a central or only slightly eccentric position, now travels to the surface 
of the ovum ; the delicate membrane enclosing the germinal vesicle disap- 
pears, and the contents of the membrane — i. e., the nuclear reticulum and the 



Fig. 14. 




Kabuit's Ovum, takkn fiiom the Fallopian Tudf, twf.lve nouns aftf.r iiipnF.oxATiON, 
(From QuAijj's Anatomy, after Bischoff.) 
Numerous sijermatozoa are seen embedded in the zona. In the space between the zona and the volli caused 
by the shrinking of the latter consequent on impregnation, are seen two polar bodies. 



germinal spot — become modified so as to form what is called the nuclear 
body, which is situated within the ovum, but close to its surface. A little 
later, part of this nuclear body is ejected from the egg, and forms two small 
"polar bodies" (Fig. 14) lying in the space between the zona pellucida and 
the ovum, formed by the shrinking of the latter, as already noticed 

Van Beneden held that the whole of the nuclear body was bodily extruded 
from the egg ; but from the analogy of other animals it is in the highest 
degree probable that only a portion is extruded, and that the remainder 
stays within the egg, and, travelling towards its centre, forms what is called 
the female pronucleus. 

The upshot of this process is, practically, that the germinal vesicle moves 
from the centre to the surface of the egg, and that, after undergoing certain 
changes, part of it is bodily extruded from the egg while the remainder 
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sta>s within It. The change is an exceedingly important one, because it 
appears that after the polar bodies are extruded the ovum loses all power of 
turther development. We have seen above that the ovum is a single cell, 
which originally formed part of the germinal epithelium, and that the ger- 
mina vesicle and germinal spot bear the same relation to the whole ov'um 
that the nucleus and nucleolus do to an ordinary epithelial cell. Now, in 
he ordinaiy process of multiplication of cells by division, the nuclei are 
known to play a very important part; when a cell is about to divide into 
two the nucleus divides first, so that we have a stage in which there is a 
single cell with two nuclei, and then, later on, the whole cell divides into 
two halves, each containing half of the original nucleus. From this it 
appears that the nucleus is the part of the cell specially concerned with the 
process of reproduction or multiplication, and the part in which that process 
IS initiated. ^ 

The formation of the embryo from the ovum is, as we shall see imme- 
diately, essentially a process of cell multiplication by division, in which the 
nucleus of the ovum plays exactly the same part as the nucleus of an ordi- 
nary epithelial cell. An ovum with an entire germinal vesicle or nucleus 
must be supposed to have in itself the power of multiplication by fission, 
and so of producing an embryo, and, as we see in the case of many insects 
such an ovum has actually this power ; but after the extrusion of the pol 
bodies the ovum is left with an imperfect, an incomplete nucleus, and is 
longer capable of viultiplication, unless the portion of the nucleus that has b..,. 
extruded is replaced. 

The above considerations will enable us to obtain a clearer idea than 
would otherwise be possible of the nature and importance of the act of 
impregnation. 

Impregnation and Conception.— By impregnation, fertilization, or con- 
ception, IS meant the act by which it is determined that the ovum having 
reached the stage just described does not stop at it, but develops into an 
embryo ; the two former words being generally applied to the process as it 
affects the ovum itself directly, while conception is employed in a more 
general sense to include the changes that occur in the maternal organs in 
consequence of the act of fertilization, as well as this act itself. 

Fertilization is effected by contact of the male reproductive elements or 
spermatozoa with the female element— the ovum. The human spermatozoa 
are filamentous bodies about 0.06 mm. long ; each consists of a flattened oval 
head, and a long slender tail tapering gradually towards its free end ; during 
life they possess the power of moving rapidly "by vibrating or lashing move- 
ments of the tail. During the act of copulation large numbers of sperma- 
tozoa floating in the viscid transparent seminal fluid are injected into the 
vagina ; these pass into the uterus and along the Fallopian tubes until they 
encounter the ovum, their transportation being probably effected mainly, if 
not entirely, by their own inherent power of locomotion. Why the sperma- 
tozoa should thus work their way upwards has been much debated ; but 
when we consider the enormous number of spermatozoa discharged into the 
vagina, and their active power of movement, it is almost inevitable that 
some of them should find their way up the uterus and into the Fallopian 
tubes. Ciliary action, to which the movement is sometimes ascribed, can 
hardly have anything to do with it, for the mucous membrane of the uterus 
is subject to such constantly recurring changes owing to menstruation, and in 
the Fallopian tubes themselves the cilia work the wrong way to be of any use. 

Fertilization of Ovum. — On arriving at the ovum the spermatozoa bury 
themselves in the zona pellucida, and in Fig. 14 a number of them are shown 
in this position. One of them goes further ; its head penetrates into the 

5 
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ovum itself, and separates from the tail, which remains outside and ulti- 
mately disappears. The head, once inside the ovum, increases in size, assumes 
a radiate appearance, and is known as the male pronucleus. The male and 
female pronuclei— the latter, it will be remembered, being the portion of the 
original germinal vesicle which has remained in the ovum — now gradually 
approach one another, and ultimately fuse to form the definite nucleus of 
the fertilized egg/ 

After the formation of this definite nucleus the ovum regains the power 
of multiplication by fission, which it had previously lost by the formation of 
the polar bodies ; in other words, the act of impregnation consists in the 
replacement by the head of the spermatozoon of that portion of the original 
germinal vesicle, or nucleus of the ovum, which had at an earlier stage been 
extruded bodily from the ovum in the form of the polar bodies. 

It has been stated that primitive ova occur in the male as well as the 
female embryo. In the female they become converted, as already explained, 
into the permanent ova; and in the male they give rise by a series of changes 
to the spermatozoa; so that from these primitive ova the essential re])roduc- 
tive elements of both sexes are derived ; the main difference between them 
being, that while in the female each primitive ovum becomes a single per- 
manent ovum, in the male each primitive ovum gives rise to a considerable 
number of spermatozoa. 

We thus see that the male and female elements, the spermatozoa and ova, 
are fundamentally veiy similar to one another; and if we reflect further 
that the head of the spermatozoon is almost entirely made up of its nucleus, 
derived by repeated division from the nucleus of the primitive ovum, we shall 
see that in the fusion of female and male pronuclei we have really the fusion 
of a portion of the nucleus of a permanent ovum, which is itself derived from 
the nucleus of a primitive ovum, with the nucleus of a spermatozoon which 
is also derived by fission from and is therefore a part of a nucleus of a prim- 
itive ovum; — i. e., that the fusion is between two parts of very similar mor- 
phological value. 

If we inquire further as to the cause of this process of impregnation, the 
answer is probably to be found in the great advantage as to vigor of the 
progeny which is known to accrue to both animals and plants from cross- 
fertilization as contrasted with self-fertilization ; it may even be, as sug- 
gested by Balfour, that the habit of forming polar bodies — i. e., of providing 
that development cannot possibly occur without impregnation, has been 
acquired and perpetuated for the express purpose of insuring that cross- 
fertilization should be the invariable rule. 

As to the number of spermatozoa necessary to insure fertilization, or nor- 
mally taking part in it, our knowledge is very imperfect. From observations 
on the lower animals it would appear that a single spermatozoon is sufficient, 
but that more than one may be concerned in the act. 

Another much disputed point is as to the locality at which impregnation 
is effected. It is naturally very difficult, from lack of evidence, to arrive at 
a definite conclusion, but from the analogy of other animals, and from such 
observations as we possess on the human species, it appears probable that the 
spermatozoa encounter the ovum and impregnate it as a rule in the upper 
third of the Fallopian tube. 

Some writers have supposed that the ovum may be impregnated while still 
in the ovary, before rupture of the Graafian follicle has occurred, and this 

1 All the details of this process have not yet been seen in the mammalian ovum but 
the analogy of lower animals leaves little room for doubt that the above descrintion is 
correct in all essential points. ' 
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is possible, although the greater depth that the spermatozoa would have to 
penetrate in order to reach the ovum, and the great uncertainty of their 
coming in contact with the ovum at all, must render impregnation in this 
situation, if it occurs at all, very exceptional. The cases of supposed ovarian 
pregnancy which have been cited in support of this view are, as will be noticed 
in a future chapter, by no means satisfactorily made out. 

Vitality of Sfekmatozoa. — It is clear that if impregnation occurs in 
the upper third of the Fallopian tube, a certain interval must elapse between 
copulation and fertilization, during which the spermatozoa have to work their 
way from the vagina into the uterus, and tnen along the Fallopian tube until 
they encounter the ova. Concerning the length of this interval we have no 
certain information ; it is probably subject to considerable variation in dif- 
ferent cases, for the varying condition of the lining membrane of the uterus 
cannot but influence materially the passage upwards of the spermatozoa. 
The superior limit of this interval is probably determined by the length of 
time during which the spermatozoa retain their vitality and fertilizing power, 
but here again we are dealing with points on which our knowledge is very 
imperfect. 

T?he spermatozoa of many animals are known to retain their fertilizing 
power for very considerable periods. Thus in the case of domestic fowls the 
spermatozoa introduced into the oviduct of the hen retain their impregnating 
power for about eighteen days ; in the bat the spermatozoa remain in the 
uterus and retain their power during the whole of the'winter ; and in the 
case of the queen bee the spermatozoa received from the drone, and stored 
up in the receptaculum seminis of the queen bee, have been known to retain 
their fertilizing power for as long as three years. 

Concerning the human spermatozoa we know that, after reaching their 
full development, they may remain for months in the testes before being dis- 
charged without losing their fertilizing power ; and when we remember for 
how long a time spermatozoa in animals are known to retain their power 
after introduction into the female organs, it is, at any rate, probable that the 
human spermatozoa remain alive and functionally active for some time after 
passing into the uterus and oviducts. 

Exact observations and determinations are not yet forthcoming ; indeed, 
we have no observations whatever on the spermatozoa in the human oviduct. 
Spermatozoa have often been collected from the vagina, or even from the 
cervix uteri, and have been known to preserve their mobility, and therefore 
presumably their fertilizing power as well, for five days, and in one case for 
seven and a half days after their introduction into the vagina. 

We may therefore conclude that in all probability the human spermatozoa 
retain their vitality and functional power for at least a week after introduc- 
tion into the uterus, while the analogy of lower animals renders it very possi- 
ble that they may do so for a considerably longer period. 

Vitality of Ovum. — Returning now to the ovum : if this be not impreg- 
nated it soon dies. The length of time during which the ovum retains its 
vitality and capability of impregnation is not known to us with any degree 
of certainty ; indeed, no unfertilized human ovum has yet been seen outside 
the ovary. Some experiments of Bischoff on lower animals point to the con- 
clusion that in them death of the unfertilized ovum occurs in the lower part 
of the Fallopian tube before reaching the uterus ; and if we assume the same 
to occur in woman, and also, as is done by the best authorities, that the human 
ovum takes at least eight days to travel down the Fallopian tube, we arrive 
at the conclusion that the human ovum probably retains its power of fertili- 
zation for about a week after its discharge from the ovary. 

Concerning both ova and spermatozoa these determinations are, however, 
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matters of mere speculation. All that we are justified in asserting with any 
certainty is that Tl) the human spermatozoa undoubtedly may retain their 
vitality after entering the cervix uteri for at least a week, while the analogy 
of other animals renders it probable that this is by no means the superior 
limit; (2) that the human ova probably retain their vitality and power of 
being impregnated for some time after discharge from the ovary, but ulti- 
mately lose it, probably before reaching the uterus. 

Intimately connected with these questions are certain other points of much 
interest and practical importance. Thus, inasmuch as impregnation consists 
merely in contact of the spermatozoa with the ova, it is clearly, so far as the 
woman is concerned, a perfectly involuntary act ; and hence it becomes in- 
telligible how impregnation, as is known to be the case, may be effected 
during a state of unconsciousness — either from deep sleep or from narcotic 
poisoning — i. e., how a woman may become pregnant without having the 
slightest knowledge or suspicion of how or when she was rendered so. 

A further point in dispute concerns the relation between the processes of 
impregnation on the one hand, and, on the other, ovulation and menstruation. 

The discharge of ova from the ovary is a process which recurs periodically 
at intervals of about a month ; these ova only retain their power of being im- 
pregnated for a certain time, which is probably less than the interval between 
the successive discharge of ova. Hence there must be certain periods during 
which there are ova ready to be fertilized, and certain times during which 
there are none — i. e., impregnation can only be effected at certain recurring 
periods, and cannot occur in the intervals between these periods. Concern- 
ing the respective lengths of these periods we have no certain knowledge, 
but it is probable that the intervals when there are no ova capable of being 
fertilized are at least as long, if not longer, than those in which there are 
such ova. 

In other words, assuming, as we may do, that the discharge of ova from 
the ovary occurs at the time of the menstrual period, and that these ova 
retain their vitality for from ten to fourteen days (a pure assumption), there 
would be an interval of two and a half to two weeks before the next men- 
strual period — i. e., the next discharge of ova, 'during which interval there 
would be no fertilizable ova in the oviduct and consequently during which 
impregnation could not occur. 

However, if we consider the problem from the other side, the combined 
testimony of almost all authors who have of late years dealt with the subject 
shows conclusively that pregnancy may result from copulation effected at any 
time as regards the menstrual periods, but that the probability of its occur- 
ring varies much according to the period as regards menstruation at which 
copulation is allowed. 

Concerning the most favorable period for impregnation to be effected Dr. 
Montgomery says : " My own observations lead me to the conclusion that 
conception occurs, in the great majority of instances, within the first week 
after the menstrual discharge," a statement which is abundantly confirmed 
by other writers. The experience of the Jewish nation is about the best evi- 
dence available. It is very strong. The women keep aloof from marital 
intercourse until they have "taken the bath" — i. e., just after menstruation. 
Their calculations, based upon the first intercourse being fruitful are gen- 
erally correct. In this case there can be little doubt that the ovum which 
is fertilized is the one discharged at the time of the immediately preceding 
menstrual period, as such an ovum would probably reach the uterus iust as 
the new decidua was commencing to be formed within it, which would clearly 
be a favorable condition for its future development. 

Conception following copulation effected a short time — a week or ten days 
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— before the menstrual period, is probably to be explained as due to the 
spermatozoa i-etaining their vitality until the occurrence of the period of 
discharge of the ovum, which they then fertilize. 

The above account is avowedly imperfect, and any description of these 
processes must remain so until we obtain more satisfactory knowledge than 
we possess at present on the following points : (1) The time normally taken 
by the spermatozoa to work their way up the uterus and Fallopian tube ; 
(2) the duration of vitality of the ovum ; (3) the duration of vitality of the 
spermatozoa. 

The one inference of importance which we may safely draw from the fact 
that conception may follow copulation effected at any time is, that no one of 
the varying conditions of the uterus during the different phases of menstrua- 
tion offers any insuperable obstacle to the passage of the spermatozoa into 
the Fallopian tube. 

General Account of Mammalian Development. — The earliest stages in 
the development of the fertilized human ovum have not yet been seen at 
all, and several of the later stages are only very imperfectly known. Inas- 
much as a general knowledge of these early and intermediate stages is 
absolutely essential to the proper understanding of the structure of such 
early human embryos as have been described, a short general account of the 
leading features in the development of mammalian animals will be useful 
here, while the development of the human embryo itself will be dealt with 
in the next chapter. 

Segmentatiox of Ovum. — The changes that immediately follow impreg- 
nation are best known to us, through the researches of BischofF and Van 
Beneden, as they occur in the rabbit. The ovum is fertilized in the upper 
part of the Fallopian tube, down which it travels slowly to the uterus, which 
it reaches in three days. During its passage it is still invested by the zona 
radiata, and receives, in addition, from the walls of the tube an outer albu- 
minous envelope. The changes that are undergone by the ovum during its 
passage down the Fallopian tube are commonly spoken of as the segmenta- 
tion of the ovum, and are of the following nature : 

A few hours after fertilization is effected the whole ovum divides into two 
very nearly equal portions (Fig. 15, a) ; a little later each of the two divides 
again, and then each of the four ; so that we get, in place of the original 
single sphere (Fig. 14), eight spherical bodies, of which four are slightly 
larger than the other four (Fig. 15, c). Each of the eight again dividing, 
we get sixteen, of which the eight larger ones — which we shall speak of as 
epiblast cells — become arranged round and partially enclose the eight smaller 
or hypoblast cells. Both sets of cells go on multiplying, and at about the 
end of the third day after impregnation, when the ovum passes from the 
Fallopian tube into the uterus, it has the structure shown in Fig. 16, A. It 
is still spherical, 0.09 mm. in diameter, and very little, if at all, larger than 
at the time of escape from the Graafian follicle; but instead of being one 
single cell, it consists of an outer layer of epiblast cells, almost completely 
surrounding a central mass of hypoblast cells. 

This phenomenon of segmentation, always the first process in the develop- 
ment of an egg, is clearly a process of cell multiplication by fission ; and it 
is almost certain that the nucleus plays the same part here that it does in 
ordinary cell division — i. e., that before the whole ovum divides into two the 
nucleus divides first, and that at every subsequent division the nucleus 
divides before the cell itself, so that the nuclei of the cells shown in Fig. 16 
are derived by fission from that of the fertilized ovum. 

If we consider that the ovum is a single cell, and that from that single 
cell the embryo, with its various tissues, epidermis, muscle, nerves, etc., 
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themselves all composed of cells, has to be derived, we shall not be surprised 
to find that the very first thing the ovum does in developing is to give rise 
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Thiiee s'i a(;i:s in the Segmentation of the Rabbit's Ovvm, (From Qiiain's Anidoiiiij, after Bischoff. 

A. Sliows the division of the ovum into two nearly e<iual masses. 

B. Tlie formation of four spheres by division of the tw(] of tXv lircccdins stasc 
c. The stage with eight segmentation splieres. 



Fig. 16. 




OrTicAL Section of JiABRir's Ovum at the Close of Segmentation. 
(Fi om Balfoi i!, after En. van Beneden.) 
ey. Epiblast. hij. I'rimitive hypoblast, hp. Spot where the epiblast has not yet grown over the hypoblast. 

by fission to a heap of cells — to convert itself from a unicellular to a multi- 
cellular condition. 
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The Blastodermic Vesicle. — Having reached the uterus, the epiblast 
cells first grow over the hypoblast cells so as to enclose them completely, 
and then a narrow cavity, crescentic in section, appears between the epiblast 
and hypoblast (Fig. 16, b), extending nearly, but not quite, all round. The 
epiblast, and consequently the whole ovum, now grows very rapidly, and 
during the fourth day acquires the appearance shown in Fig. 17. It is now 
a thin-walled spherical sac, about 0.28 mm. in diameter — the so-called blasto- 
dermic vesicle. Its wall consists of a thin layer of flattened epiblast cells, 
and attached to its inner surface at one part is a lenticular mass formed by 
the hypoblast cells. If the ovum be looked on from above, this patch of 
hypoblast will give rise to an opaque circular spot — the embyronic area. 



Fig. 17. 




ItAlllMl's ()Vli\I lir.TWKKN Sr.XKMV AM) XlNETY IliJUUS AFTKI! I .M I'KKi IN ATMN. 

(From Balfour, after Ed. van Bknedkn.) 
ho. Cavity of blastoilormic vesicli-. cp. Epiblmt. hij. I'riiuitiv(^ liypoMast. ::p. Zona pellucida. 

The blastodermic vesicle still continues to grow rapidly ; the circular 
patch of hypoblast also grows all round its edge, and so extends further 
and further round the inside of the vesicle ; and in the embryonic area a 
third layer of cells — the mesoblast — appears between the epiblast and hypo- 
blast. The appearance of the blastodermic vesicle on the seventh day is 
shown in Fig. 18. The central white spot is the embryonic area ; this is 
now somewhat pear-shaped, and consists of all three layers of cells — epi- 
blast, mesoblast, and hypoblast. The rest of the upper half of the vesicle 
consists of two layers, epiblast and hypoblast, the slight constriction round 
the middle of the vesicle, seen in the right-hand figure, marking the limit to 
which the hypoblast has extended ; and, finally, the lower half of the vesicle, 
below the constriction, consists of epiblast alone. The whole vesicle is still 
invested by the zona pellucida, which is not shown in the figure.^ , 

'The actual formation of the three germinal layers of the rabbit is probably not so 
simple as is described above, and is not yet thoroughly understood. According to 
Balfour and Kecpe, the " hypoblast" cells of Figs. 16 and 17 divide into two layers, 
whereof the upper fuses with the epiblast, of which it becomes part, while the lower 
layer remains as the definite hypoblast of the embryo. The mesoblast, which appears 
later than the other two layers, is formed partly from epiblast and partly from hypoblast. 
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Formation of the Embryo. — During the seventh day a narrow opaque 
patch — the primitive streak — appears in the posterior half of the embryonic 



Fig. 18. 




Diagrammatic views of the Blastodermic Vesicle of a Eabbit on the seventh day. 
(From Balfour, after Ed. v. Beneden.) 
In the left-hand figure, the vesicle is seen from above ; in the right-hand figure, from the side. Tlie white 
patch {ag) is the germinal area ; and the slight constriction (ge) marks the limit to which the hypoblast has 
extended. 

Tig. 19. 




Kmbyronic aeea of a Babbit's Ovum of the seventh day. 
(From KoLLiKER.) 



The shaded part (ag) is the embyronic area. 00 is the region of the blastodermic vesicle immediately s>ir- 
rounding the embryonic area, into which the mesoblast has already spread, and in which bloodvessels will 
shortly appear, pr. Primitive streak, rf. Medullary groove. 

area ; and in front of this streak there is formed, on the eighth day, a shallow 
median groove— the viedulla'^y groove (Fig. 19), bounded by two 'folds— the 
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medullary folds. This groove rapidly deepens ; the two folds bounding it bend 
over towards one another, meet and fuse, thereby converting the groove into 
a closed tubular canal — the neural canal — which is the rudiment of the 
central nervous system, one of the very earliest systems to appear in the 
embryo, and which becomes differentiated into the brain in front and spinal 
cord behind. From the mode of its formation — at first an open groove — it is 
clearly lined by, and indeed formed from the epiblast, the most superficial 
of the three layers of the embryonic area. 

At the sides of this medullary or neural canal, about the ninth day, the 
mesoblast becomes divided into a number of somewhat cubical masses ar- 
ranged in a linear series on either side of the middle line ; these masses 
(Fig. 20) are the protovertebrse, and the transverse lines between them mark 
the division of the body into segments or somites. 



Fig. 20. 




Rabuit Emuuvos of auout the ninth j)ay, sken fuom the uoKSAt SIDE. (From Koi.i.iivEK.) 
ah. Optic vesicle, af. Amnion, ap. Area pellurida. h and liz. Heart V. Medullary plate in region of 
future forebrain. Medullary plate in region of future midbrain, hh and h'". Hlndbrain. mh. Midbrain. 
ph. Pericardial section of body-cavity, pz. Lateral zone. pr. Primitive streak rf. Medullary groove. 
ttr. Vertebral zone. uw. Protovertebra. vh. Forebrain. vo. Vitelline vein. 

We thus see that the formation of the embryo commences in the embryonic 
area of the blastodermic vesicle; and, further, that if the vesicle be placed 
with the embryonic area upwards, as in the right-hand figure of Fig. 18, then 
the dorsal surface of the embryo, indicated by the central nervous system, 
will be directed upwards ; and the ventral surface dowuAvards — i. e., towards 
the cavity of the blastodermic vesicle. The head end is indicated in Fig. 20, 
by the dilatations of the neural canal forming the lobes of the brain, and 
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notably by the two large lateral outgrowths from its front end which form 
the optic vesicles. 

Yolk SAC, or Umbilical Vesicle.— Not only does the development ot 
the embryo commence in the embryonic area, it is also confined to it. About 
the ninth day the embryo begins to be marked off by a slight constriction 
from the rest of the blastodermic vesicle. This constriction commences first 
and is most marked at the anterior end of the embryo, where it receives the 
name of the head-fold ; it is more prominent at the posterior end or tail-fold 
than at the sides. Its efifect, well shown in Fig. 22, 2, is gradually to pinch 
off" the embryonic portion from the rest of the blastodermic vesicle, which 
forms then a thin-walled sac filled with fluid, and connected with the em- 
bryo by a stalk, which, at first short and wide (Fig. 22, 2), becomes, as the 
constriction deepens (Fig. 22, 4, 5), longer and narrower. 

The portion of the blastodermic vesicle which is separated in this way 
from the embryonic portion, and takes no direct part in the formation of the 
embryo, is spoken of as the yolk-sac or umbilical vesicle, and the stalk con- 
necting it with the embryo may be called the yolk-stalk. 

Alimentary Canal. — From the mode of formation of this umbilical 
vesicle, and from an examination of Fig. 22, it is clear that there will be 
formed underneath the embryo a cavity closed in front and behind by the 
head and tail folds, but opening freely in the middle portion of its length 
through the yolk-stalk into the cavity of the umbilical vesicle — i. e., into 
the cavity of the original blastodermic vesicle, of which it is really a portion. 
This cavity, which it is also clear from the figures is lined by the hypoblast, 
or lowermost of the three layers of the embryonic area, is the rudiment of 
the alimentary canal of the embryo. From the mode of its development it 
is clear that there is at first neither mouth nor anus, that the alimentary 
canal, indeed, has at this stage no communication whatever with the exte- 
rior. Its communication through the yolk-stalk with the cavity of the yolk- 
sac is at first (Fig. 22, 2) a very wide one, but as the constriction separating 
the embryo from the yolk-sac gets more and more marked, the yolk-stalk 
necessarily becomes narrower and narrower (c/. Fig. 22, 3, 4, 5), until ulti- 
mately its cavity becomes obliterated, and the alimentary canal becomes a 
completely closed tube. 

The mouth and anus develop at a comparatively late period as pittings-in 
of the surface of the body, which gradually deepen until they meet with 
and open into the alimentary canal, which then first acquires its definite 
communications with the exterior. The mouth opening is formed before the 
anal one, which is usually not completed until very late in development. In 
exceptional cases it may not be formed at the time of birth, thus giving rise 
to congenital occlusion of the rectum. 

The whole embryo now grows rapidly, and about the twelfth day acquires 
the shape and appearance shown in Fig. 21, the rudiments of all the im- 
portant organs being by this time established. The embryo is no longer 
straight, but is very strongly bent on itself, the dorsal surface being convex 
and the ventral concave ; the head end is disproportionately large, as, indeed, 
it is throughout the whole of development; in the neck a series of transverse 
ridges, the visceral arches, have appeared, and between these are slits, the 
visceral clefts, which lead into the alimentary canal, and so place it in com- 
munication with the exterior. Of the visceral arches the most anterior pair 
(Fig. 21, m x) lie at the sides of the mouth and form the basis of the upper 
jaw; the second pair (Fig. 21, md) bound the mouth behind and give rise 
to the lower jaw; while the third pair (Fig. 21, h y) form ultimately part of 
'he hyoidean apparatus. 

Rudiments of eyes (Fig. 21, op) and ears are present, as are also both 
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pairs of limbs (Fig. 21, f I, b I) in the form of simple buds, presenting as vet 
little or no trace of subdivision into segments. 

The Embryonic Membranes. — We have now to consider certain struc- 
tures which, though not forming any actual part of the embryo itself, or 
only doing so to a very limited extent, yet play an exceedingly important 
part in its development. Together with the formation of these embryonic 
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membranes on the side of the ovum, it will be convenient to consider certain 
changes which occur in the uterus itself, and which are closely connected 
with the former. 

The Decidua. — Previous to the arrival of the ovum the lining mem- 
brane of the whole of the uterus has become much swollen and very vascular, 
and has undergone other changes, which will be more fully described here- 
after, leading to the formation of what is called the decidua, a membrane 
specially developed to receive the ovum. The ovum on entering the uterus 
comes in contact with the decidua at some spot, and adheres to it ; the 
decidua soon grows up around the ovum, forming at first a low wall round 
it, and ultimately completely enveloping it. The portion of the decidua 
which grows over the ovum in this way receives the name decidua reflexa ; 
the part with which the ovum first came in contact is the decidua serotina; 
and the part lining the rest of the uterus, the decidua vera ; this latter is of 
no further use, and soon disappears ; it is apparently only developed because 
it is uncertain with what portion of the uterus the ovum will first come in 
contact, and consequently all parts must be ready to receive it. 

The ovum embedded in the decidua reflexa at first occupies but a small 
portion of the cavity of the uterus, but owing to its rapid growth it soon fills 
the greater part, and ultimately, in woman, the whole of the uterus, the 
decidua reflexa coming in contact with the decidua vera. A stage shortly 
before the occurrence of this event is shown for the human embryo in 
Fig. 37. 

We now return to the ovum itself At the stage represented in Fig. 22, 1, 
which is slightly older than that in Fig. 18, the ovum or blastodermic vesicle 
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Fig. 22 





Diagrammatic i'igurks, ii.i,usT]!ATiN(i tiik Uevf.lopmknt or the Mammalian Embryo and the 
F(ETAi, Membrane (From Koi.hker.) 

1. The blastodermic vesicle invested in the zona pellucida, and showing at its upper pole the embryonic area. 
2 Shows the pinching off the embryo from the yolk-sac, and the formation of tlie amnion. 

3. Further development of amnion, and commencement of allantois. 

4. Completion of amnion, and growth of allantois. The false amnion, or subgonal membrane, gives oft 

villous processes. 

5. The allantois has grown all round the vesicle, and gives off processes into the villi which are much larger 

than before. The yolk-sac is greatly reduced in size. 

a. Epiblast of embryo, a'. Epiblast of non-embryonic part of blastodermic vesicle, al. Allantois. am. Am- 
nion, eft. Chorion. c7t 2. Oliorionio villi d Zonapcllucida. d'. Proce.sses of zona. dd. Embryonic hypoblast. 
df. Area vasculosa. clg. Yolk-stalk, ds. Yolk-sac. e. Embryo, hh. Pericardial cavity, i. Non-embryonic 
hypoblast. Cavity of blastodermic vesicle, ks Head-fold of amnion, to. Embryonic mesoblast. n Non- 
embryonic mesoblast. r. Space between true and false amnion, sh. False amnion, or subgonal membranes. 
8s. Vail-fold of amnion, at. Sinus terminalis. si. Processes of zona pellucida. vl. Ventral body-wall of 
embryo. 
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18 completely surrounded by the decichia reflexa, and has the following struc- 
ture. The whole vesicle is invested in the zo7ia pellucida, which gives off 
from its outer surface a number of little processes or villi (Fig. 22), which 
fit into little depressions in the decidua reflexa. The blastodermic vesicle 
itself presents in the embryonic area all three layers, epiblast, mesoblast, and 
hypoblast, and as shown in the figure the mesoblast has extended a little 
way beyond the embryonic area, so that surrounding this area is a ring in 
which, as in the area itself, all three layers are present. The rest of the 
vesicle consists of two layers, epiblast (or ectoderm of Kolliker) and hypo- 
blast (entoderm, Kolliker), the latter having now grown so as to line the 
whole of the vesicle (of. the earlier stage represented in Fig. 18, in which it 
has only extended about half-way round). 

_ Splitting of Mesoblast. — The mesoblast (mesoderm, Kolliker) con- 
tinues to spread by growth at its margin, and ultimately, like the hypoblast, 
extends completely round the vesicle. About the time of the first appear- 
ance of the constriction separating the embryo from the yolk-sac, the meso- 
blast splits into two layers. Owing to this splitting, which takes place in 
the marginal though not in the axial part of the embryonic area, as well as 
in the part of the mesoblast outside the embryo, the portion of the blasto- 
dermic vesicle in which it occurs consists now of four instead of three 
layers — i. e., first, the epiblast ; secondly, the upper or somatic layer of the 
mesoblast; thirdly, the lower or splanchnic layer of the mesoblast; and, 
fourthly, the hypoblast. 

The upper or somatic layer of the mesoblast becomes very closely con- 
nected with the epiblast, the two together practically forming a single layer, 
which is spoken of as the somatopleure. Similarly the lower or splanchnic 
layer of the mesoblast becomes intimately connected with the hypoblast, 
with which it forms what is practically a single layer — the splanchnopleure. 

The Body-cavity. — In the embryo itself the somatopleure forms the 
lateral and ventral portions of the body wall, while the splanchnopleure 
forms the similar portions of the wall of the alimentary canal. The space 
between somatopleure and splanchnopleure — i. e., the actual split between the 
two layers of the mesoblast — becomes the pleuroperitoneal or body-cavity of 
the embryo. These relations will become more evident from an inspection 
of Fig. 23. 

The Amnion. — Outside the embryo the somatopleure rises up so as to 
form a low wall surrounding the embryonic area. This wall, which receives 
the name of amnion, rapidly increases in height (Fig. 22, 2), and the folds 
forming it arch over the back of the embryo so as partially to cover it. A 
little later the folds meet one another along the middle line of the back, 
and so completely cover the embryo (Fig. 22, 3). At this period we have 
an inner layer of the amnion (Fig. 22, 3, a m) closely investing the embryo, 
and an outer layer (Fig. 22, 3, sh) lying immediately beneath the zona pellu- 
cida, and continuous below with the outer Avail of the yolk-sac, ds. 

A little later still the two layers of the amnion coalesce along their line 
of meeting above the back of the embryo, and the inner layer becomes com- 
pletely separated from the outer layer (Fig. 23). At the same time, owing 
to the splitting of the mesoblast extending all round the yolk-sac, the outer 
layer of the amnion becomes completely separated from the yolk-sac, and 
now forms a thin lining membrane closely applied to the inner surface of 
the zona pellucida. 

The condition of things at this stage is shown in Figs. 22, 4, and 23. The 
outer layer of the amnion, sh in Fig. 22, 4, and in Fig. 23, lining the 
zona j^ellucida, sometimes receives the name/a&e amnion, but is better called 
the subzonal membrane ; the inner layer am, which forms an investment over 
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the back of the embryo, but at some little distance from it, and which is 
clearly, from its mode of formation as a fold of somatopleura, continuous 
with the body wall of the embryo, is spoken of as the true amnioyi, or simply 
as the amnion. 

It will further be evident from the figures that the space between the two 
layers of the amnion r in Fig. 22, 4, being part of the space formed by the 
splitting of the mesoblast, is continuous with the body-cavity of the embryo. 

It is customary to speak of the space between the inner layer of the amnion 
and the embryo, A C in Fig. 23, which is really not between the layers of 
the amnion at all, as the amnionic cavity. 

Fig. 23. 




structures which citlier 

AO. Aiuuiouic cavity. 
H Hypoblast of embryo. 



membrane uv. Yolk-sac or umbilical vesicle 



Dl.VURAM OF THE FuiTAI. MEMBnANI! OF A MaMMAL. 

(From Balfour, after Turner.) 
u e or have been, at an earlier period of development, continuous with one anotlicr, 

are represented by the game character of shading. 
ALC. Allantoic cavity. al. Allantois. am. Amnion, e. Epiblast of embryo. 
M. Mesoblast of embryo, pc. Zona, with villi, sz. False amnion or subgonal 



Ihe Allantois.— During the growth of the amnion a small hollow bud 
grows out from the ventral surface of the alimentary canal close to its pos- 
terior extremity. This is known as the allantois (Fig. 22, 3) As it is an 
outgrowth of the alimentary canal, its walls must consist,' like those of the 
alimentary canal itself, of splanchnopleure— i. e., of an outer layer formed 
by the splanchnic layer of the mesoblast, and an inner lining of hvpoblast 

The allantois hangs down at first into the bodv-cavity ; it grows ranidlv 
and soon passes out beyond the embryo into the sjpace between the two lavers 
of the amnion, which space we have already seen to be directly continuous 
with the body-cavity of the embryo (c/. Figs. 22, 4, and 23) Continuing 
its growth. It comes in contact with the subzonal membrane, and then snreads 
out so as to form an inner lining to this membrane, which, growing at its 
edge, ultimately extends round the whole or greater part of the ovum (cf 
ligs. 22, 5, and 23). wulu v^^i. 
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The Chorion. — The outer wall of the ovum now consists of three layers — 
viz., the zona pellucid a on the outside ; inside that, the subzonal membrane or 
false amnion ; and inside that again, the allantois. These three layers, 
originally distinct, soon become fused completely with one another, and are 
spoken of collectively as the chorion. 

The Vascular System of the Embryo. — Bloodvessels are developed 
in the embryo at a very early period. The heart appears in an embryo of 
about the age represented in Fig. 22, 2 — i. e., shortly after the commencement 
of the constriction separating the embryo from the yolk-sac, as a pair of tubes 
one on either side of the body ; these soon meet one another and fuse under- 
neath the throat to form a single tubular heart, in connection with which are 
vessels developed in the mesoblast both of the embryo and of the yolk-sac. 

Circulation of the Yolk-Sac. — The heart very soon commences beat- 
ing: it drives the blood forwards through a series of aortic arches on either 
side, whereof one is situated in each of the visceral arches already described; 
from these some of the blood goes forwards to the head, but the greater part 
is sent back to the hinder part of the body along a couple of arteries, the 
dorsal aortJB, which subsequently unite together to form the single dorsal 
aorta of the adult. From the dorsal aortse vitelline arteries take the blood 
to a network of vessels developed in the mesoblast of the yolk-sac, and from 
these it is returned to the posterior end of the heart by vitelline veins. 

Circulation in Allantois. — The allantois is from its earliest appearance 
very vascular, and its bloodvessels increase very ra])idly in size as it develops. 
Two very large branches from the posterior end of the dorsal aorta, the allan- 
toic or umbilical arteries, carry blood to it from the embryo, and a couple of 
umbilical veins return it back again to the heart of the embryo. 

The Placenta. — At the stage represented in Fig. 22, 4, it will be remem- 
bered that the whole ovum is embedded in the decidua reflexa formed by the 
mucous membrane of the uterus of the mother. The outer wall of the ovum 
or blastodermic vesicle is formed by the zona pellucida and the subzonal 
membrane, and its outer surface is studded with small processes or villi 
(Fig. 22, 4, sz) which fit into corresponding depressions or pits in the decidua 
reflexa, and so serve to connect the two structures moderately firmly together. 

As the allantois develops these villi become larger and often branch, and 
when the chorion is established by the allantois reaching the subzonal mem- 
brane and spreading out so as to form an inner lining to it, vascular processes 
from the allantois penetrate into the villi (Fig. 22, 5). At the same time the 
maternal vessels in the decidua reflexa surrounding the ovum become very 
greatly developed. In this way it comes to pass that the prolongations of 
the bloodvessels of the embryo contained in the villi of the chorion come into 
very close proximity with the bloodvessels of the mother contained in the 
decidua reflexa — i. e., the mucous membrane of the uterus ; and the two sets 
of structures, foetal and maternal, that are thus brought into close relation 
with one another, together make up what is called the, placenta. 

There is never direct continuity between the foetal and maternal vessels, 
yet the two lie so close together side by side that an exchange of contents 
can take place through the walls of the bloodvessels ; and in this way the 
foetal blood receives nutrient matter from the blood of the mother, and sends 
it by the umbilical veins to the embryo to serve for its nutrition and growth ; 
while, on the other hand, the excess of eflfete matter in the blood of the foetus 
passess into that of the mother and is so got rid of. 

The foetus villi are at first (Fig. 22, 5) uniformly distributed all over the 
chorion ; but, after a time (Fig. 45), they become in the human species much 
smaller in the region of the decidua reflexa and ultimately disappear from 
this part. To compensate for this loss they attain a very much higher 
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development in the part where they remain, that part which we have called 
decidua serotina. Here both the fa>tal and maternal structures exhibit very 
great complexity ; the maternal vessels dilate enormously so as to form large 
sinuses, while the foetal villi branch and subdivide so as to form extremely 
complex tufts, which push the walls of the maternal sinuses before them, and 
so hang down into these sinuses bathed on all sides by the maternal blood. 

The relations between the foetal villi and the maternal portion of the pla- 
centa are now so intricate that the former cannot be simply pulled away from 
the latter at birth, as occurs in many of the lower mammals, but the foetal 
portion drags away with it considerable portions of the maternal part ; this 
necessarily causes rupture of the large sinuses containing the maternal blood, 
and so leads to the hemorrhage that invariably accompanies parturition in 
woman. 

Umbilical Stalk. — The amnion, which at first invests the embryo toler- 
ably closely, later on grows rapidly so as to leave a considerable space — the 
amnionic cavity — between the embryo and itself As shown in Fig. 22, 5, 
the amnion as it recedes from the embryo forms an investment to the stalk 
of the allantois; and it is further evident from the figure that, in addition 
to the allantoic stalk, the yolk-stalk will also be included in this investment. 
The compound stalk formed in this way, which includes both the allantoic 
stalk with the placental vessels and the yolk-stalk with its vessels, and is 
ensheathed, as stated above, by the amnion, receives the name of umbilical stalk. 
It serves, as shown in Figs. 22, 5, and 45, to attach the embryo to the placenta. 

Bladder and Urachus. — It will be remembered that the allantois was 
at first a hollow bud, its cavity communicating with the alimentary canal, 
of which it was indeed a diverticulum (Fig. 22); the cavity soon becomes 
lost in the placenta itself, if, indeed, it is ever present there ; it may persist 
in the umbilical stalk, more or less completely, throughout development ; 
within the body of the embryo the portion of the cavity next to the alimen- 
tary canal becomes ultimately the urinary bladder, while the portion of the 
stalk extending from this part to the body wall of the embryo becomes the 
urachus. 

Fate of the Germinal Layers. — It will be convenient to conclude 
this chapter with a very brief account of the ultimate fate of each of the 
three germinal layers of which the embryonic area consisted at a very early 
stage, viz., epiblast, mesoblast, and hypoblast. 

In the first place, it will be noticed that out of one or other of these three 
layers every portion of the body of the embryo or foetus is derived, directly 
or indirectly. 

The epiblast, which is clearly the most superficial layer of the three, gives 
rise to the epidermis covering the whole of the body, and also, as we have 
seen, to the whole of the central nervous system, both brain and spinal cord, 
and indeed to the nerves themselves inasmuch as these arise as outgrowths 
from the central nervous system. It also forms the lining of the mouth and 
anus, which as already noticed are pittings-in from the exterior ; and it takes 
a very important share in the formation of the organs of special sense. 

The hypoblast, or lowermost of the three layers, forms the epithelium lining 
the alimentary canal and its glands, and also that lining the bronchi and 
lungs, which arise as diverticula of the alimentary canal. It also forms a 
longitudinal solid rod — the notochord — which runs the whole length of the 
body underneath the central nervous system in the position afterwards held 
by the vertebral centre and the base of the skull. 

The mesoblast forms all the rest of the body : muscles, bones, connective 
tissue, and bloodvessels, wherever they occur, are mesoblastic ; also the peri- 
toneal epithelium and the urinary and reproductive organs. ' 
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DEVELOPMENT OF THE HUMAN EMBRYO AND FCETUS. 

Concerning the early development of the human embryo, our knowledge 
is still in a very unsatisfactory condition. Of the stages passed through 
during the first fortnight after impregnation we know exceedingly little, 
and those occupying the third week are only very imperfectly known to us ; 
but from the end of the third week onwards the various stages of develop- 
ment have been tolerably fully and satisfactorily described. 

For reasons stated in the preface, we shall here give a brief account of 
such early stages as have been described, and endeavor, by the aid of the 
facts set forth in the preceding chapter, to frame something approaching to 
a consistent account of the development of the human embryo from the ovum. 

Estimation of Age of Embryos. — A preliminary difficulty, and one that 
cannot be satisfactorily disposed of at present, lies in the fact that, after we 
have obtained an embryo, we have no really trustworthy means of determin- 
ing its exact age. One of the most constant accompaniments of pregnancy 
is cessation of menstruation ; and His, one of the greatest authorities on the 
subject, considers that this fact affords the most trustworthy basis for esti- 
mating the age of embryos. He lays down the following rule : ^ The age of 
an embryo is the time that has elapsed since the first day of the first omitted 
period. Thus, supposing the commencement of a period to be due on Janu- 
ary 5, and that when this time comes the period is omitted, but some time 
subsequently, say February 9, an embryo is aborted ; then the age of that 
embryo would be, according to His, the interval between January 5 and 
February 9 — i. e., five weeks. 

In arriving at this result His argues in the following manner : The ovum 
leaves the ovary either at or shortly before the menstrual period ; if fertil- 
ized, presumably by spermatozoa previously introduced, menstruation does 
not occur ; but the changes in the uterine mucous membrane, instead of, as 
usual, becoming retrogressive, continue to be progressive, and so prepare the 
uterus for the reception of the ovum. Hence the first omitted menstrual 
period corresponds in point of time with the fertilization of the ovum ; and 
hence the age of the embryo may be taken as the time that has elapsed since 
the first omitted period. 

This method of calculation is, however, open to very grave objections. We 
have seen in the preceding chapter that there is much reason for thinking 
that the decidual membrane, which is broken up and discharged at the men- 
strual period, is prepared for the reception, not of the ovum which is liber- 
ated from the ovary at the time of the period, but of the ovum set free at the 
last preceding period. The process of fatty degenerafnon associated with the 
break-up and discharge of the decidua has almost certainly commenced before 
the occurrence of the period ; and it is almost inconceivable that the mere 
act of fertilization at the commencement of the Fallopian tube of an ovum 

^ His, Anatomie Menschlicher Embryonen. To this very important and beautifully 
illustrated work, which has been freely used in compiling the present chapter, the 
reader is referred for more detailed descriptions of the development of the human 
embryo tlian can be given here. 
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which, in all probability will not reach the uterus for at least a week, should 
be able to arrest the degenerative changes already commenced in the decidua, 
stop suddenly the menstrual discharge that is on the verge of taking place, 
and convert the retrogressive changes of the decidua into progressive ones. 
His's theory also does not accord with the well-established fact that, in order 
to insure pregnancy, the most favorable time for copulation is shortly after 
the period, in which case fertilization and the commencement of development 
of the ovum could hardly be coincident with the first omitted period. 

For these reasons the theory advocated by Pfliiger and others appears pre- 
ferable, according to which the decidua discharged at any period is not re- 
lated to the ovum set free at that period, but to the ovum liberated at the 
immediately preceding period. On this view, however, we are left abso- 
lutely without means of determining the age of embryos ; and although an 
exact determination is immaterial in the case of later embryos, yet when we 
are dealing with early ones it is a point of great importance. 

Partly for this reason, and partly because it has hitherto been customary 
to calculate the age according to the system of which His is the most recent 
advocate, we shall in this chapter give the ages estimated in this manner — 
i. e., by the age of an embryo will be meant the interval between the first 
day of the first omitted period and the time at which the embryo is dis- 
charged from the uterus. It must be repeated, however, that this method 
of calculation can only be justified by its general adoption, its readiness of 
application, and most of all by the fact that no other precise system has yet 
been proposed. Viewed on its own merits the method is not only imperfect, 
but is even opposed to many well-established facts. 

The First Week. — The process of segmentation in the human ovum has 
not yet been seen. It is, however, in the highest degree probable that seg- 
mentation takes place during the passage of the ovum along the Fallopian 
tube, and that it is eflfected in a manner practically identical with that 
described in the preceding chapter in the case of the rabbit. 

Neither do we know the length of time taken by the human ovum to 
travel down the Fallopian tube to the uterus. According to the best author- 
ities this passage "probably occupies not less than eight days in the human 
subject." In the rabbit we have seen that the uterus is reached on the third 
day, so that either the process of development must from the first be much 
slower in the human embryo than in the rabbit, or else the human ovum 
must enter the uterus in a far more advanced condition than happens in the 
case of the rabbit. Such evidence as we have points rather in favor of the 
former alternative. 

Second Week.— Of embryos towards the close of the second week of de- 
velopment, a few examples have been described ; but there is some doubt 
whether any of these few can be regarded as perfectly normal. 

Reichert's Embryo. — The best known instance is an ovum described by 
Reichert, and estimated to be of about the thirteenth day. 

This ovum, which is represented four times the natural size in Figs 24 and 
25, was found in situ in the uterus of a woman who had committed suicide 
There was a fully formed decidua reflexa, within which was the ovum itself 
(Figs. 24 and 2o), a vesicular body of the shape shown in the figure meas- 
uring 5.0 mm. along its greater diameter, and 3.3 mm. from side to side Of 
the two sides the one turned towards the uterus (the upper surface in Fie 25) 
was more convex than the opposite side, facing the decidua reflexa 
margin of the vesicle, as shown in the figure, was thickly fringed with villi 
the largest of which were 0.2 mm. long, and slightly branched The villi 
were absent both from the uterine surface and from the opposite one leaving 
two bare circular patches. In the middle of the uterine patch was a smaller 
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circular spot of a darker color, 1.6 mm. in diameter, and indicated in the 
figure. 

Not the slightest trace of any embryonic structure was discovered ; there 
was no indication of either primitive or medullary grooves. The wall of the 
vesicle is described as consisting of a single layer of epithelial cells prolonged 
outwards to form the villi. In the circular patch on the uterine surface, 
which is spoken of as the germinal area, a second inner layer of finely 
granular cells was present. The cavity of the vesicle was occupied by a 
gelatinous fluid, traversed by a network of fine fibres, and containing within 
it a spherical body. 

Ova of somewhat similar appearance, and of apparently about the same 
age, have been described by Wharton Jones, Breuss, Kollmann, and others ; 
but in none of these cases was any trace of an embryo discovered. The chief 
points that we learn from these other specimens are, first, that the spherical 
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Fkont and side views oe Eeichert's Ovum. (From Kolliker). X 4. 



body described by Reichert is made up of nucleated cells, and is apparently 
solid and in connection with the germinal area ; and, secondly, that it is 
highly probable that the wall of the vesicle really consists, not of a single 
layer, but of two layers, of which the inner one is of the nature of connective 
tissue, and therefore of mesoblastic origin. 

It is not easy to make any satisfactory comparison between these ova and 
the stages already described as occurring in the rabbit, and the difiiculty is 
much increased by the doubt we must feel as to whether the ova in question 
are perfectly normal, or are not to a greater or less extent pathological. As 
the diflferent ova described appear, however, to agree in the most important 
points, it is advisable to make such comparisons as is possible between them 
and the more usual processes of mammalian development. 

Fig. 26. 



/ 




Diagrammatic seciion of Eeichert's Ovxim. (From His.) X 5. 
a. The germinal area. 

His considers that the stage reached by these ova is a very early one — but 
very little older, indeed, than that represented for the rabbit in Fig. 17 ; and 
he illustrates his views by the diagrammatic section of Reichert's ovum 
given above (Fig. 26). 
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He considers that the outer wall of the vesicle consists of epiblast alone ; 
that hypoblast is present only in the germinal area, where it forms the inner 
layer described by Reichert; and that the spherical mass of cells is also 
hypoblast, and Avill afterwards become holloAved out and expanded to form 
the yolk-sack. 

Against this interpretation it must be pointed out (1) that the stage in 
question is in the rabbit a very early one, and it would follow that, except 
in its much greater size, the human ovum on the thirteenth day has advanced 
no further than the rabbit's of the third day, which considering the usual 
rapidity of the early embryonic processes, would be at least very extraordi- 
nary; (2) that the evidence is very strong — indeed, practically conclusive — 
for thinking that the wall of the vesicle has in addition to the epiblast 
layer an inner connective-tissue lining, which is even described by some 
observers as vascular, and which must be of mesoblastic origin. It appears, 
therefore, certain that the stage reached is a considerably later one than 
supposed by His ; and it is also clear that, if normal, it does not exactly 
correspond to any definite stage in the development of the rabbit. 

The human ovum, indeed, would appear to be peculiar (1) in the unusu- 
ally early' or " precocious " development of a layer of vascular mesoblast 
lining the blastodermic vesicle ; and (2) in the very exceptionally late 

Fig. 27. 




Human Embryo op about the fourteenth day, seen from the right side. (From His.) X 20. 
A. Amnion. A.s. Allantoic stalk, connecting the hinder end of the embryo with Oh. The Chorion. 
If. Heart. JV. Medullary or neural groove. V. Bloodvessel of yolk-sac. I'.s. Yolk-sac. 

appearance of definite rudiments of the embryo itself It is extremely im- 
portant that no opportunities of determining whether the latter feature is 
normal or pathological should be lost in future. 

His's Embryo E.— The youngest human ovum containing a distinct em- 
bryo IS one obtained by His in 1869, and carefully described by him and is 
at present deposited in the Anatomical Museum' at Basle this e'mbrvo 
which is considered by His to be of about the fourteenth day is represented 
magnified twenty diameters, in Fig. 27. The whole ovum is an oval vesicle 
measuring along its greater diameter 8.5 mm., and along its lesser 5 5 mm ' 



of 



1 Unusually early, not in point of absolute time, but relatively to thp r^f v,^,. 
development. CJ. Balfour, Comparative Embryology, vol p. 225 Processes 
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and covered all over with branched villi. The contained embryo is 2.1 mm. 
in length, and attached at its hinder end by a short thick stalk 0.5 ram. long 
to the inner surface of the vesicle. The embryo is separated by a very slight 
constriction — most marked at its anterior end — from the yolk-sac (Fig. 27, 
Y.S.), which measures 2.3 by 1.6 mm. Covering over the embryo, but at 
a short distance from it, is a membranous fold A, which is clearly the true 
amnion. The embryo itself presents on its dorsal surface a medullary groove, 
bounded by two prominent medullary folds ; the only other organ visible is 
a slightly prominent fold between the embryo and yolk-sac (Fig. 27, H), 
probably the rudiment of the heart; two vessels arising close to this were 
traced over the yolk-sac. 

Other embryos of apparently about the same age have been described by 
His, Allen Thomson, and others, which agree in their main features with that 
just noticed, and differ principally in being rather further advanced — the 
constriction between embryo and yolk-sac being more marked, the embryo 
itself being rather larger, and the medullary groove both deeper and longer. 

On comparing these embryos with the corresponding stages of the rabbit, 
the most marked difference is seen to lie in the fact that the human embryo 
is already at this very early period connected with the chorion by a stalk, 
while in the rabbit this connection is not acquired till considerably later. 
This stalk is clearly the allantois, so that the difference might be expressed 
by saying that the allantois develops earlier in the human embryo than in 
the ordinary mammal. But this is not all. Not only does the allantois 
develop earlier; it also develops in a totally different manner. Usually 
among mammals the allantois arises, as we have seen above (e/. Fig. 22) as 
a hollow saccular outgrowth from the alimentary canal, which grows to and 
becomes connected wdth the chorion. In the human embryo, however, the 
allantois appears, from the researches of His, not to arise as an outgrowth 
from the alimentary canal at all, and, indeed, never to pass through the sac- 
cular stage shown in Figs. 22 and 23, but to be present from the very earliest 
period as a stalk connecting the hinder end of the embryo with the chorion. 

The following series of diagrams, copied from His, wall make this clear, 
and will show how the stage now being considered may be derived, and pro- 
bably is actually arrived at, from the stage represented by Reichert's ovum. 
The figures represent a series of diagrammatic longitudinal sections through 
ova at successive stages of development. Fig. 26, as we have seen, represents 
]leichert's ovum, with the exception that the layer of mesoblast, w hich is un- 
doubtedly present as an inner lining to the wall of the vesicle, is omitted. In 
Fig. 28, A, the commencement of the formation of the embryo is indicated; 
the germinal area has become somewhat depressed, but at its anterior end 
(to the right in the figure) is lifted up slightly by a constriction — the head- 
fold. In Fig. 28, B, this head-fold has deepened, and the head-end of the 
embryo is now distinctly raised above the yolk-sac Y.s. ; at the hinder end 
of the embryo the germinal area, however, still preserves, as in the former figure, 
its primitive connection xoiih the chorion. In Fig. 28, c, the embryo has reached 
the stage shown in Fig. 27 ; indeed. Fig. 28, c, is a diagrammatic longitudinal 
section through this very embryo. At the hinder end of the embryo the 
tail-fold has now just commenced ; but this does not interfere with the stalk 
— the allantoic stalk — which still connects directly together the embryo and 
the chorion. 

If this view is correct, it is clear that in the human embryo the allantois 
is formed unusually early, and in an altogether exceptional manner. We 
may clearly connect this " precocious " development of the allantois Avith 
the " precocious " appearance of the vascular layer of mesoblast lining the 
blastodermic vesicle in the stage represented by Reichert's ovum ; and we 
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may perhaps regard both features, in so far as they are exceptional, as ex- 
amples of the tendency to abbreviation or shortening of the processes oi 
development, which is a feature so constantly encountered by the student ot 
embryology. The establishment of a vascular connection between the em- 
bryo and the chorion, and so indirectly with the mother, is as we have seen 
the characteristic feature of mammalian development, and, therefore, we need 
not wonder at finding in the most highly developed of all mammals this 
feature thrown back to an earlier stage than that at which it originally ap- 
peared, and hurried on prematurely, even at the expense (as it would seem) 
of the embryo itself, whose development is unusually retarded. 

The series of figures given above indicate also the supposed stages m the 
development of the amnion, the sole peculiarity in which is that the head- 
fold — always the most prominent portion — here forms, with the side folds, 




Diagrammatic longitudinal sections tiikough Human Ova, representing stages (hypothetical) 

INTERMEDIATE BETWEEN ReICHERT's OVUM AND HiS'S EMDRVO E. (Fiom HiS.) X ^• 

A. Shows commencement of head-fold, and of amnion {Am), n. Rather later stage : the head-fold and 
amnion are more marked, as also is the yolk-sac {Y.s ). The hinder end of the embryo is continuous with the 
chorion through the allantoic stalk. The dotted lines indicate, hypothetically, the siibsequent growth of the 
amnion, o. A still later stage : equivalent to that of His's embryo E (vide Fig. 27;. The amnion is completed, 
and the villi extend completely round tlie ovum. 



the whole amnion, there being no tail-fold developed at all. After comple- 
tion of the amnion, the villi, previously absent over the germinal area, extend 
all over the ovum, cf. Fig. 28, c. 

Summarizing what we know about the processes of development in the 
first fortnight, it would appear probable that the ovum — fertilized in the 
upper part of the Fallopian tube — travels slowly down towards the uterus, 
which it reaches about the eighth day. While in the tube it almost ceitainly 
undergoes segmentation in the usual mammalian manner, but does not 
increase greatly in size ; according to Allen Thomson, " its diameter on arriv- 
ing in the cavity of the uterus does not probably surpass one-hundredth 
(0.25 mm.), or at most one-eightieth of an inch." After entering the uterus 
it probably increases rapidly in size. It very early develops villi on its 
surface, and is completely enclosed in the decidua reflexa at any rate, by the 
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thirteenth day. In the development of the ovum the most noteworthy- 
features appear to be the very early establishment of a lining of vascular 
mesoblast to the blastodermic vesicle, the very early appearance and peculiar 
mode of formation of the allantois, and the curiously late appearance of the 
embryo itself 

Krause's Embryo. — Concerning the allantois it ought to be mentioned 
here that a human embryo of a very much later stage than those we have 
just considered— t. e., about the fourth week— has been described by Krause, 
in which there was no allantoic stalk connecting the embryo and chorion 
together, but the allantois hung down as a bag from the hinder end of the 
embryo, very much as shown in Fig. 22, 4. As this is at present an isolated 
exception to the general rule concerning the allantoic stalk in human em- 
bryos, it is perhaps permissible to regard it merely as an abnormality, in 
which case it may be viewed in the light of a reversion to the primitive mode 
of development of the allantois. 

Third Week.— Of embryos belonging to the first half of the third week, 
only a very limited number have been accurately described and figured ; but 
towards the close of the week specimens become far more abundant, and from 
this point onwards our knowledge of the development of the human embryo 
is in a tolerably satisfactory condition. 

Fig. 29 shows the condition of the embryo at an age between the fifteenth 
and eighteenth days, as described and figured by Coste. The whole ovum 



Fig. 29. 




Human EsiiiRyo or about the middle of tub third week. 
(From His, after Coste.) 
A. Amnion. A.s. Allantoic stalk. H. Heart. V. Bloodvessel of yolk-sac. I'.s. Yolk-sac. 

measures 16.2 mm. along its greater diameter, and is covered exteriorly with 
short, slightly branched villi. The embryo is attached to the inner side of 
the chorion by the short allantoic stalk seen at the left-hand end of the 
figure, A.s. The embryo itself is 4.4 mm. in length ; and is invested — not 
closely, but at some little distance — by the amnion. The head end of the 
embryo is completely raised above the yolk-sac, but the body is still so widely 
connected with the yolk-sac that one can hardly speak of a distinct yolk- 
stalk. The hinder end of the embryo is bent upwards rather strongly — a 
very characteristic feature of the early human embryo, and one which is 
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very probably to be ascribed, at any rate in great part, to the peculiarity 
already noticed concerning the allantois. 

In the neck three thickenings— the visceral arches — are visible on each 
side, but the clefts between them have not yet been completed ; belovv the 
neck, in the angle between the embryo and the yolk-sac, is the heart, a large 
tube twisted into an S shape. Bloodvessels are visible on the yolk-sac — 
which has a diameter of 2.75 mm.— and also in the allantoic stalk, whence 
they pass into the chorion, the inner layer of which is vascular all round the 
ovum, though the bloodvessels do not as yet pass into the villi. 

The middle portion of the embryo is clearly divided into protovertebrse ; 
but there are no traces whatever of limbs, or of either eyes or ears. 

End of Third Week. — By the end of the third week or commencement 
of the fourth the embryo has undergone important changes. Figs. 30 and 31 
show the whole ovum and the embryo at this age. 

The whole ovum, which is shown of the natural size in Fig. 30, is some- 
what pyriform, and measures 27 mm. along its greater diameter ; it is covered 
all over with long branched villi. The embryo, which is represented on a 
larger scale in Fig. 31, has increased very considerably in size. It is no 



Fig. 30. 




Hitman Ovum at about the Com- 
mencement OF THE Fourth Week. 

Part of the wall of the ovum lias 
been removed to expose the embrj-o. 

(From KoLLiKER, after Allen 
Thomson) x ^■ 



Fig. 31. 




The same Embryo as in Fig. 30, removed 

FROM the ovum, AND MAGNIFIED. 

a. Amnion, b. Yolk-sac. c. Mandibular arch. 
d. Maxillary arch. e. Hyoideau arch ; behind 
this are the first and second branchial arches. /. 
Rudiment of forelimb. g. Auditory vesicle, h. 
Eye. i. Heart. X 



longer straight, but is bent very strongly on itself — so much so, indeed, that 
it forms more than a complete circle, the flexure of the whole embryo being 
quite as strongly marked as in a rabbit embryo of the twelfth day (Fig. 21). 

The yolk-sac is about the same size as before, having a diameter of 3 mm., 
but its surface is wrinkled, and it is now connected with the embryo by a 
very distinct stalk. The amnion is very closely applied to the embryo, and 
the allantoic stalk as before connects the embryo with the chorion. 

In the embryo itself the most noteworthy features besides the strongly 
marked flexure are the following : There are indications of thirty-five proto- 
vertebrse, the greatest number ever present. Both pairs of limbs are present 
as short buds with very wide bases of origin, the arm and leg of either side 
being connected together by a low ridge, the Wolfiian ridge, of which the 
limbs are merely special local developments. All the main divisions of the 
brain are present, and can be easily recognized, as can also the ganglia of 

several of the nerves. Five visceral arches are visible on each side viz. the 

maxillary (forming the upper jawO, mandibular (forming the lower jaw), 
hyoidean, and first and second branchial arches. The optic vesicles are 
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present as outgrowths of the brain, but there is as yet no trace of the lens. 
The alimentary canal is a nearly straight tube, which communicates with the 
yolk-sac by only a very narrow channel. 

The whole embryo measures about 4 mm. along its longest diameter, but, 
owing to the flexure of the body, its real length must be at least double this. 

Fourth Week.— By the end of the fourth week the rudiments of all the 
more important organs have become definitely established, and the embryo 
has arrived at a very well-marked period of development. It has now 
reached a stage corresponding closely with that attained by the rabbit em- 
bryo about the twelfth day, and by a chick embryo towards the end of the 
fourth day of incubation. 

"We have already had occasion when considering the earliest stages of 
development to notice the extreme slowness with which the human embryo 
develops. This is very strikingly exemplified by the facts just stated — viz., 
that the human embryo takes four weeks to reach the same stage of develop- 
ment and complexity of organization, and, what is more, the same actual 
size, that a chick embryo accomplishes in exactly one-seventh of the time. 

This is doubtless in part due to the fact that the chick embryo is excep- 
tionally well off in having an enormous supply of food ready to hand in the 
shape of the yolk of the egg ; while, on the other hand, the mammalian 
embryo has to devote part of its energies to the establishment, at as early a 
period as possible, of the placenta for the sake of obtaining nutriment from 
the mother. But although this may explain why the mammal develops 
more slowly than the chick, it does not in any way help us to understand 
why the human embryo develops during its early stages at less than half the 
rate of the rabbit, and we must be content for the present to accept as an 
unexplained fact that the human embryo does dawdle over its development 
in a manner as yet completely inexplicable. 

As the stage we are now dealing with, the end of the fourth week, is an 
important one in many ways, and as our knowledge of it, owing to His's 
admirable investigations, is in a very satisfactory and fairly complete state, 
it will be well to describe it in some detail. 

Figs. 32, 33, and 34 are diflferent views of an embryo of this age. Fig. 32 
shows the external appearance as seen from the right side ; Fig. 33 is a lon- 
gitudinal section to show the alimentary canal and parts in connection with 
it; while Fig. 34 is a diagrammatic representation of the principal blood- 
vessels 171 situ. 

The embryo is bent on itself as shown in the figures, and is closely invested 
by the amnion ; it is connected with the yolk-sac by a short but narrow 
stalk, and with the chorion by the wide allantoic stalk, now somewhat longer 
than it was before. 

The body measures along its greatest diameter 7 mm., but if straightened 
out would be about 14 mm. in length. In the head the several divisions of 
the brain are clearly visible, as are also the visceral arches and clefts, and 
the eye and ear. In the body the full number of protovertebrre, thirty-five, 
is present ; and the limbs are still short and very broad buds, whose bases 
extend over several segments. Immediately underneath the neck is seen 
the large prominence formed by the heart, and below this again a lesser one 
due to the liver. 

The alimentary canal forms a continuous and but slightly twisted tube. 
The mouth, on the under surface of the head, opens into the buccal cavity, 
from which the pituitary diverticulum is given off towards the base of the 
midbrain, while in the floor of the hinder part is the rudimentary tongue. 
Behind this the buccal cavity passes into the pharynx, which opens to the 
exterior by two visceral clefts on each side. In the floor of the pharynx is a 
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slit-like opening, the glottis, leading into a short canal, the trachea, which 
bifurcates into two blind sacs, the rudiments of the lungs. 

Behind the pharynx the alimentary canal is continued as a narrow tube, 
the oesophagus, with the lungs on either side of it. The oesophagus opens 
into a stomach which is but very slightly dilated, and is continued into the 



Fig. 32. 




Human Embbyo of the fourth week, seen from the right side. (From His.) X 13. 
A. Auditory vesicle. Am. Amnion. Br. I. First branchial arch. Bs. Allantoic stalk. C. Eudiment of 
arm. C.S Cerebral hemisphere. D. Rudiment of leg. Ds. Yolk-stalk. Hy. Ilyoidean arch. MB. Mid- 
brain. Mh. Mandibular arch. 3Ix. Maxillary arch. Nb. Yolk-sac. 0. Eye. V. Ventricular portion of 
heart. 

small intestine. This runs forward and (Fig. 33) joins the large intestine at 
a rather sharp angle. From this angle the cavity' of the yolk-stalk, leading 
to the yolk-sac, arises. The large intestine is at first tubular, but after giving 
off the cavity of the allantois it expands to form a cloacal sac, which opens 
to the exterior at the anus: just before doing so it receives on its dorsal 
surface the openings of the Wolffian ducts, the ducts of the primitive kidneys. 
A slight dilatation near the commencement of the allantoic stalk is the rudi- 
ment of the future urinary bladder. 

The liver is a large organ whose position has been already noticed ; it 
opens by a short bile-duct into the intestine just below the stomach. 

The vascular system, which is shown in Fig. 34, has attained very consid- 
erable complexity. The heart, which is of great size, lies between the head 
and the liver, and already exhibits all the principal divisions of the adult. 
It is bent on itself like a letter C/), whereof the first or upper loop is the 
auricular portion of the heart; the second or lower loop, which is in very 



THE FOURTH WEEK. 



91 



close proximity to the cerebral hemisphere, is the ventricular part; and the 
terminal limb of the C/D is the aortic bulb which runs backwards (upwards in 
the figure) beneath the lower wall of the head. The auricular portion of the 
heart is very wide transversely ; it is partially divided by a semilunar fold 
into right and left auricles, whereof the right auricle receives (1) venous 
blood brought from the body of the embryo by two large veins, the right 
and left ductus cuvieri, each of which is formed by the union of an anterior 
cardinal or jugular vein returning blood from the" head, and a posterior car- 
dinal vein coming from the hinder part of the body and chiefly from the 
Wolffian bodies or primitive kidneys ; and (2) blood which is more arterial 



Fig. 33. 




Diagrammatic Section of Human Embryo at the end of the fourth week, showing the 
alimentary canal and parts in relation with it. (from his.) x 

A. Auditory vesicle. yl6. Truncus arteriosus. All Allantoic stalk. Ao. Aorta. Br. Ventral wall of thorax. 
Ch. Notochord. CI. Cloaca. Dd. First part of small intestine, the future duodenum. Ds. Yolk-stalk, con- 
necting intestine with yolk-sac. Ep. Epiglottis. Gl. Glottis. L. Liver. M.B. Midbrain. Ms. Mesentei-y. 
N. Eight lung. 0. Eye. Oe. (Esophagus. S. Stomach. T. Tongue. U. Ureter. V. Yentiicle. 

in character, brought back from the chorion by the umbilical or allantoic 
veins, and discharged into the right auricle by the vena cava inferior. The 
opening of the vena cava inferior into the right auricle is guarded by two 
prominent lips, the outer one of which is the Eustachian valve, which direct 
the blood from the inferior cava into the left auricle, which also receives the 
exceedingly small pulmonary veins. 

The ventricular portion is partially divided into right and left ventricles 
by a septum incomplete above. The aortic bulb contains at present only a 
single tube, the cardiac aorta, into which both ventricles discharge ; this runs 
back (up in the figure) to the hinder part of the floor of the buccal cavity, 
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and then gives off on each side a series of aortic arches which run up in the 
visceral arches, forming the side walls of the pharynx, and unite together 
above the pharynx to form the dorsal aorta, which runs back to the hinder 
end of the body. Of these aortic arches there are at first five on each side. 
The first and second aortic arches, lying in the mandibular and hyoidean 
arches respectively (Figs. 32 and 34) have already lost their primitive con- 
nections with the dorsal aorta, and together form the external carotid artery, 
the first arch representing its lingual branch. 

The third aortic arch (Fig. 34, 3) forms the internal carotid artery, but is 
still connected with the dorsal aorta. The fourth arch (Fig. 34, 4) forms 



Fig. 34. 
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Diagrammatic Section of Human j,wi:i,,u at the end of the fourth week, showing the heart 
AND bloodvessels. (From His.) X 13- 
A. Auditory vesicle. Ac. Auditory uerve. Ao. Dorsal aorta. Ss. Allantoic stalk. CK. Cerebral hemi- 
sphere, a. Vena cava inferior. Gl. Cloaca. Os. Vena cava superior. Dr. Small intestine. Ds. Tolk-stalk 
Ga Gasserian ganglion. Ql. Ganglion of glossopharyngeal nerve. Hj;. Hypoglossal nerve i Liver 
MB Midbrain. J1&. Mesentery. 0. Eye. Sa. Auricular septum. S,. Ventricular septum T Tongue 
r Ureter. J7». Wolffian body, or primitive kidney. V(, Vagus, or pneumogastric nerve Fom Vitelline 
or omphalomesenteric vein. 1. First aortic arch, forn.ing lingual branch of external carotid artery t 
Second aortic arch, forming external carotid artery. 3. Third aortic arch, forming internal carotid artery 
4. Fourth aortic arch, forming on left side t)ie dorsal aorta. 5. Fifth aortic arch, forming the pulmonary artery. 

the main portion, and later on the whole of the dorsal aorta • the arches of 
TS- ^"^o ."'."l^-' .^^g^t^"^ left, are at this stage equal in size. The fifth arch 
(fig. d4, 5) joins the dorsal aorta, but before doing so gives ofl" a branch— 
the pulmonary artery— to the lung of its side. 

The dorsal aorta, formed in this way by the third, fourth, and fifth aortic 
arches of each side, runs down the dorsal surface of the embrvo dvin? off 
small arteries to the alimentary canal and Wolfiian bodies About the level 
of the cloaca it divides into the two umbilical arteries which convey the 
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blood of the embryo along the allantoic stalk to the chorion, whence it 
returns charged with nutrient matter by the umbilical veins, and so passes 
by the inferior vena cava to the right auricle. 

The vessels in connection with the yolk-sac are still present, but are of no 
great importance. The vein returning blood from the yolk-sac, after re- 
ceiving the veins from the alimentary canal and thereby forming the portal 
vein, enters the liver, and there unites with the right umbilical vein coming 
from the chorion. 

All the vessels are at present merely tubular channels in the tissue of 
the embryo, lined by endothelium, but with no proper connective tissue or 
muscular walls of their own. 

Concerning the other organs of an embryo of this age, we may notice the 
following points : The Wolffian bodies or primitive kidneys (Fig. 34, Un) 
extend forwards as far as the lungs. Each consists of a series of short con- 
voluted tubes, commencing with dilated Malpighian bodies, and opening at 
their other ends into the Wolffian duct. The two Wolffian ducts open sepa- 
rately into the cloaca, nearly opposite to the opening of the allantois. Of 
the permanent kidneys and ureters there is no trace, unless a small saccular 
dilatation on each Wolffian duct close to its opening into the cloaca be the 
commencement of the ureter (Fig. 34, U). 

The large size of the head, due almost entirely to the brain, is a striking 
feature in nearly all vertebrate embryos of this age, though less marked in 
mammals than in some of the lower forms. In the human embryo the brain 
at this stage forms about one-third the total length of the embryo. Besides 



Fig. 35. 




IIVMAN EmuRYO AT AEOUT THE END OF THE ilFTH WEEK. {From HiS.) X 5. 

all the main divisions of the brain, the Gasserian ganglion on the fifth 
nerve, and the ganglionic swellings on the auditory, glossopharyngeal, and 
pneumogastric nerves are very evident (Fig. 34). 

The olfactory organs are present as shallow pits on the under surface of 
the head, communicating by grooves — the rudiments of the posterior nares — 
with the mouth. The eyes are of very small size as compared with other 
vertebrate embryos ; and the lens is still in the form of an open pit. The 
auditory organs (Figs. 32 and 34) are closed pear-shaped vesicles, situated 
just above the tops of the hyomandibular clefts — the rudiments of the future 
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tympano-Eustachian passages— but having as yet no connection with them ; 
rudiments of the aqueductus vestibuli, semicircular canals, and cochlea are 
present as slight outgrowths from each vesicle. 

Finally, we may direct attention to the presence of a very rudimentary 
diaphragm between the heart and liver, and to the short, stumpy tail, in 
which the number of vertebrte is never greater than that present in the 
coccyx of the adult. . 

Fifth Week.— The rudiments of all the more important organs being 
already definitely established, there will be no occasion to describe the later 

Fig. 36. 




Human Embryo of the thirty-iifih day, seen from the ventral surface, and partially dissected. 
(From KciLLiKER, alter Coste.) X 5. 
3. Left external nasal process. 4. Maxillary arch. 5. Mantlibular arch. 8. Tail. 9. Arm. 9'. Leg. 
a. Eight vitelline artery, ae. Lungs. 6. Aortic bulb. 6'. First persistent aortic arch, the carotid arch. 
6". Second] persistent aortic arch, the systemic arch. V". Third, or pulmonary arch. c. Bight vena cava 
superior, c'. Venous sinus of heart, e. Stomach, i. Rectum, j. Left vitelline vein. m. WolflBan body, 
n. Umbilical or allantoic artery, o'. Left auricle, s. Portal vein. u. Umbilical vein. v. Right ventricle. 
i/. Left ventricle, x. Yolk-stalk, z. Tongue. 

embryos in detail ; but it will suflice to state the leading features of each of 
the well-marked periods of development, and to give brief accounts of the 
formation of some of the more important organs up to the time of birth. 

At the end of the fifth week the embryo measures about 10 mm. in length, 
and weighs about 1 grm. Its external appearance is shown in Fig. 35, and 
the leading features of its anatomy in Fig. 36. ' 
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In this latter figure the embryo is represented from the ventral side, and is 
partially dissected, the liver being completely removed. The chief features 
in which it differs from the embryo of the fourth week are the following : 
The whole body is not nearly so strongly flexed, but has begun to straighten 
out. The limbs are considerably larger, and already show signs of division 
into their several segments. The gill clefts, with the exception of the 
hyomandibular cleft, have completely closed up, and the face is more fully 
formed than before. The yolk-sac is small, and is connected with the embryo 
by a long slender stalk. The allantoic stalk is still short and thick. The 
amnion, instead of closely investing the embryo, is now at some distance 
from^ it, and is very nearly in contact with the chorion. The villi of the 
chorion are very large and branched, and still extend over the whole surface 
of the ovum, though they are rather larger opposite the spot where the ovum 
is directly attached to the uterus — i. e., the decidua scrotina, the site of the 
future placenta — than they are elsewhere. 

Of the internal organs of the embryo, the stomach is now a more con- 
spicuous dilatation than before ; while the small intestine has elongated so 
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Pregnant Uterus of aisout the fortieth day. (From Kollikek, after Co.ste. ) X 72. 
The uterus has been oiiened from in front, and the decidua reflexa has also been cut through and the flaps 
turned aside to expose the ovum. Tlie chorion has been laid open by a crucial incision, and the flaps turned 
aside to show the embryo invested by the amnion, and with the small yolk-sac lying between the amnion and 
chorion. At the upper part of the figure the apertures of the Fallopian tubes are seen. 

as to form a loop, from the apex of which the slender yolk-stalk still arises ; 
lower down, at the junction of small and large intestines, a rudiment of the 
caecum has appeared. The lungs, liver, and heart have all increased in 
size, while the right umbilical vein, which has been all along the smaller of 
the two veins returning blood from the allantois to the embryo, has disap- 
peared. The Wolffian bodies are rather shorter than before, and along their 
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inner borders two slight thickenings of the peritoneal epithelium— the genital 
ridges— have appeared. There are also present two new ducts, the Muiieriau 
ducts, which will become in the female child the oviducts or allopian tuoes, 
and the uterus and vagina. p - 

Sixth Week.— The embryo has grown considerably, and is now trom lo 
to 20 mm. in length. It is shown m situ in Fig. 37 ; while I ig. S6 is a protile 
view on a larger scale. +u 

Fig. 37 shows us that the amnion is now a considerable distance trom the 
embryo, and has indeed nearly reached the chorion; that the allantoic 
stalk is still short and thick ; that the yolk-stalk is long and slender, its 
proximal portion being bound up with the allantoic stalk in the sheath termed 
round both by the amnion (c/. Fig. 22, 5), while its distal portion, ending in 
the small yolk-sac, lies between the amnion and chorion (c/. Figs. 22 and 4o). 
The limbs are larger, and show at their extremities rudiments of the fingers 

Fig. 38. 




Human EMiutvo of about the sixth week. (From His.) X 5. 

and toes. The mouth is still very wide ; a slight prominence above it marks 
the commencement of the nose, and the margin of the hyomandibular cleft 
forms a slightly projecting ring, the external ear. 

Of the internal organs the alimentary canal has increased in length, and 
the caecum is now very evident; the Wolffian bodies are somewhat smaller 
than before, while the genital organs have increased in size, and the per- 
manent kidneys and ureters have become definitely established. Finally, by 
the end of the sixth or commencement of the seventh week, ossification 
commences in the clavicle, and very shortly afterwards in the lower jaw. 

Second Month. — At the end (Jf the second month the embryo measures 
from 30 to 40 mm. in length, and weighs 12 to 20 grms. The head is very 
large, and forms at least a third of the whole embryo. The nose is rather 
more prominent, but is still very small ; slight folds of skin round the mouth 
and eyes mark the commencements of the lips and eyelids. The external 
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ear is definitely established, and in it helix and antihelix, tragus, and anti- 
tragus, can already be recognized. The limbs project some little distance 
from the trunk ; the bend of the elbow being directed backwards, and that 
of the knee forwards. The ventral wall of the abdomen is completely 
formed ; and the umbilical cord, which usually measures about 8 or 10 mm. 



Fig. 39. 




Human Emi!byo at the end of tiie/kcond month. (From His.) 5. 



in length, is as a rule straight, but may be slightly twisted on itself The 
anus is marked by a dark point, and the rudiments of the external organs 
of generation are visible ; ossification has commenced in the frontal bones 
and in the ribs and in many of the bones of the limbs. The epidermis can 
now be distinguished from the dermis. 
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Tenth Week.— The embryo has now a length of 4 to 6 cm., and weighs 
45 to 48 grms. The limbs are still short, but their several divisions are far 
more evident than before, and rudiments of the nails have commenced to 
appear as small tubercles. 

The ventral wall of the body is far more completely formed than hereto- 
fore. The umbilical stalk, formed, it will be remembered, of allantoic stalk 
and yolk-stalk bound together and ensheathed by the amnion, has grown 
considerably ; it is now longer than the embryo, and is twisted on itself in a 
spiral manner ; it still contains at its base a loop of intestine. 

The face has developed considerably, and all the features are now definitely 
established ; the eyelids are present ; there is a distinct though very flat nose, 
definite lips, and well-developed external ears. In Fig. 40 the leading stages 
in the development of the face are shown. At the sixth week, B, the mouth 
opening is still very wide ; it is bounded in front by the median fronto-nasal 
process, at the sides by the maxillary arches, and behind by the mandibular 

Fig. 40. 




Figures illustrating thk formation of the Face in the Himan Emurvo. 
(From Quain's An ttomtj.) 



A. — Head of an embryo of about four weeks. (After Allen Thomson.) 1. Mandibular arch. a. Ear. 

B. — Head of an embryo of about six weeks. (After Ecker. ) 1. Mandibular arch. 1'. Hyomandibular cleft. 

C. — Head of an embryo of about nine weeks. .(After Ecker.) 

arches, which meet one another in the middle line at the site of the future 
chin. By the eighth or ninth week, c, the maxillary processes have grown 
in towards one another so as to reduce the width of the mouth, and have 
fused with the fronto-nasal process to complete the upper jaw. The nose is 
an outgrowth from the fronto-nasal process ; folds of integument give rise to 
the eyelids and lips, while another fold arising behind the hyomandibular 
cleft forms the external ear. 

Third Month. — At the end of the third month the embryo, which from 
this time is commonly spoken of as the foetus, is from 13 to 15 cm. in length, 
and weighs 100 to 125 grms. The head is still very large relatively to the 
rest of the body, but not nearly so much so as in the earlier stages. Both 
mouth and eyes are closed. The neck, already present at the eighth or 
ninth week, is now far more evident, and the limbs, though still small, have 
acquired their definite shapes and proportions ; the nails are present as very 
thin plates. The integument is slightly firmer than before, but is still very 
thin, transparent, and rose-colored. Hitherto part of the alimentary canal 
has been situated in the allantoic stalk, and therefore outside the embryo 
(Fig. 33), but by the end of the third month this is withdrawn, and the 
whole alimentary canal, which has increased greatly in length, is thence- 
forward situated entirely within the abdominal cavity. 
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Nervous System. — The cerebral hemispheres are large, but do not yet 
cover the midbrain, which latter is smooth and presents no trace of its sub- 
sequently acquired division into the corpora quadrigemina. The cerebellum 
is a broad transverse band ; the fourth ventricle is a large cavity with a 
very thin roof ; and the spinal cord presents well-marked brachial and 
lumbar enlargements. 

Urino-genital Organs. — By the end of the third month very important 
changes have been effected in the mutual relations of the rectum, bladder, 
and urinary and genital ducts — changes which result in the establishment 
of the external generative organs and in the external differentiation of the 
sexes. Though these changes commenced at an earlier period than that 
with which we are now dealing, it has been convenient to postpone their de- 
scription until we were in a position to deal with them in their entirety. 

The condition of the parts with which we are concerned about the end of 
the fourth week is shown in Figs. 33 and 34, The terminal portion of the 
intestine is dilated to form the cloaca, CL Into the cloaca open — (1) on the 
ventral surface, the cavity of the allantois, All, which later on becomes the 
bladder; (2) on the dorsal surface, nearly opposite the aperture of the 
bladder, the two Wolffian ducts, coming from the Wolffian bodies or primi- 
tive kidneys. 

By the end of the fifth week the following changes have occurred : (1) the 
essential organs of reproduction have appeared as a pair of longitudinal 
ridges lying along the inner sides of the Wolffian bodies (Fig. 36) ; (2) a 
pair of new ducts, the MuUerian ducts, have appeared, which open in front 
into the body-cavity, and unite together posteriorly to open into the neck of 
the bladder just before it opens into the cloaca ; and (S) the Wolffian ducts 
have shifted so as to open into the neck of the bladder with the Miillerian 
ducts, and so only indirectly into the cloaca. 

During the sixth week the permanent kidneys and ureters appear. The 
exact mode of their development in man is not known, but it is probable 
from analogy that the ureters are formed as outgrowths from the dorsal sur- 
face of the Wolffian ducts, in which case it is very possible that the saccular 
outgrowths seen in this position at the end of the fourth week {vide Fig. 84, U) 
are their first rudiments. The kidneys are probably formed from two masses 
of tissue immediately behind the Wolffian bodies and directly continuous 
with them. The ureters very early acquire independent openings into the 
bladder, rather higher up than the openings of the Wolffian and Miillerian 
ducts. From this period up to the ninth week the changes are comparatively 
unimportant. 

By the ninth week the essential reproductive organs have increased 
greatly in size ; while the neck of the bladder has elongated considerably to 
form a sinus urinogenitalis. The two ureters open directly into the bladder, 
and the Wolffian and Miillerian ducts into the sinus urinogenitalis some dis- 
tance below the ureters. Owing to the development of a median septum the 
sinus urinogenitalis and the rectum are almost completely separated from one 
another ; they still, however, open to the exterior by a common cloacal 
orifice, though the cloaca itself is now a very shallow chamber. 

Immediately in front of the cloacal aperture is a small conical prominence, 
which, inasmuch as it becomes in the female the clitoris and in the male 
the penis, we may speak of as elitoro penis (Fig. 41) ; on its posterior surface 
is a groove continued into the urino-genital sinus ; and on either side of it 
are prominent folds of skin, h I, which we may call labio-scrotal folds. 

A very little later, in the course of the tenth week, the septum between 
the urino-genital sinus and the rectum grows downwards so as to reach the 
surface. We now have no longer a cloaca, but two perfectly distinct 
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apertures (Fig. 42, a and e), whereof the anterior is the urino-genital and 
the posterior the anus. 

Up to this time the changes are the same in all embryos, but about the 
end of the tenth week external sexual differences become apparent. In 
female embryos (Fig. 43) the conical eminence remains small, and becomes 
the clitoris; the folds of skin surrounding it become the 7nons veneris in 



Fig. 41. 





External Genitalia of a Hi man Embryo of 

ABOUT THE NINTH WEEK. (FrOIU KoLLIKER, after 
ECKER ) X 2. 

e. Clitoro-penis. /. Groove continuous with urino- 
genital sinus, hi. Labio-scrotal folds, n. Umbilical- 
cord, s. Coccj'geal region. 



External Genitalia of a Himan Embryo of 
ABOUT THE TENTH WEEK. (From KoLLiKER, after 

ECKER ) X 2. 

a. Anus. e. Clitoro-penis. /. Urino-genital 
aperture, hi. Labio-scrotal folds, s. Coccygeal 
region. 



front and the labia majora at the sides, while the smaller folds bounding the 
urino-genital orifice become the labia minora or nymphos ; the urino-genital 
canal shortens considerably, so as to bring the aperture of the urethra very 
close to the surface. 

In male embryos (Fig. 44) the conical eminence elongates and becomes the 
penis, the groove on its posterior surface closing to form the canal of the penis 



Ficj. 4o. 



Fig. 44. 





External (;enit.\lia of Hu.man Embryos towards the end or the third month. 
(From KoLLiKER, after Ecker.) 

Fig. 43 — (J'enKae.) a. Anus, e Clitoris. /. Uurino-genital aperture. Labia majora. rt. Labia>inora, 
or lips of urino-genital aperture s Coccygeal region 

Fig. ^.—[MaU.) a. Anus. e. Penis. /, r. Lips of genital cleft fused together, hi. Scrotum, s. Coccyx. 

or penial urethra; the folds of skin similarly unite together in the middle 
line behind the penis and so form the scrotum. 

The above changes are usually effected, and the organs mentioned defi- 
nitely established by the end of the third month, but the processes may be 
delayed till later. 

Concerning the essential organs of reproduction and their ducts there is 
yet something to be said. The ovary and testis are at first absolutely indis- 
tinguishable from one another, and it is not until about the eighth week that 
characteristic differences appear between them. In both sexes there is a very 
close relation between the essential reproductive organs and the WolflBan 
bodies, which latter, as was uoticed in the chapter on the ovary, send off out- 
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growths from their Malpighian bodies, forming the so-called "tubuliferous 
tissue, which lies very close beneath the germinal epithelium. 

In the female the "tubuliferous tissue" gradually gets separated by con- 
nective tissue from the germinal epithelium; the Wolffian body shrinks 
considerably, and becomes converted into the parovarium or epoophoron 
called also the organ of Rosenmiiller (vide Fig. 12). The AVolffian duct is 
usually only recognizable in its upper portion, where it forms part of the 
parovarium; in ruminants, and sometimes in woman, its middle and lower 
portions ijrsist as the duct of Gaertner, running in the broad ligament to the 
uterus, rhe Miillerian ducts become in their upper portions the Fallopian 
tubes, and in their lower portions unite to form the uterus and vagina. The 
fusion of the two ducts proceeds from below upwards, and, if it fail to extend 
as high as usual, may give rise to a double uterus, or even double vagina 
as well. ° 

In the male the "tubuliferous tissue" becomes directly continuous with 
the seminal canals of the testis, forming by so doing the efferent canals for 
the passage of the spermatozoa to the exterior, the Wolffian body and duct 
becoming converted into the epididymis and vas deferens respectively. 

The Miillerian ducts in the male are of no physiological importance ; their 
lower united portions form the vesicida prostatiea or uterus viascidinus; the 
middle portions usually disappear, and the upper parts may either disappear 
or else persist in the neighborhood of the epididymis, and give rise to the 
" hydatids of Morgagni." 

The Lungs.— The lungs make their first appearance as a hollow median 
diverticulum of the ventral wall of the oesophagus, just behind the gill clefts ; 
the diverticulum consisting of an outer thicker wall of mesoblast, and an 
inner thinner lining of hypoblast, continuous with that of the alimentary 
canal. 

The diverticulum very soon gives off two lateral outgrowths from its blind 
end, and so becomes bifid. Its condition at the end of the fourth week is 
well shown in Fig. 33. Later on, the mesoblast thickens considerably, and 
becomes riddled by a number of tubular outgrowths of the hypoblastic lining. 
These outgrowths become ultimately the bronchi, while their blind ends 
dilate to form the air-cells, which lie 'at first close to the surface and so give 
it a granular or tubercular appearance. 

The original opening of the diverticulum into the oesophagus becomes 
modified to form the glottis, while the median portion of the diverticulum 
lengthens and becomes the trachea. 

Fourth Month. — At the end of the fourth month the foetus measures from 
16 to 20 cm. in length, and weighs from 230 to 260 grms. The skin is of 
a rosy color, and is much firmer than before. Short whitish hairs appear 
on the head, and a slight down on other parts of the body. The eyes, nos- 
trils, and mouth are all closed. The chin, which has hitherto been very 
inconspicuous, begins to become prominent. The legs and arms are of about 
equal length. The external sexual characters are usually well marked. The 
anus is open, and the duodenum contains meconium of a light grayish-white 
color. The umbilicus, or point of origin of the umbilical cord, is low down, 
close to the pubes. In the skull the bones are still far from meeting one 
another, so that the sutures and fontanelles are very wide. The muscles are 
more fully developed, and may give rise to distinct movements of the foetus. 
In abortions at this period the foetus may live for some hours. 

Fifth Month.— Length of body, 20 to 27 cm.; weight, 250 to 350 grm. 
From this time onwards, according to Casper, the length of the foetus affords 
a ready and easily remembered means of determining roughly its age ; for 
from the fifth month to the end of pregnancy the length of the body in 



102 



THE FCETUS. 



inches is approximately double the number of lunar months the foetus has 
lived. Thus, at the fifth month the length is 10 inches, at the sixth month 
12 inches, and so on. The weight is subject to far greater variations than 
the length, and consequently affords a far less trustworthy criterion of age. 

The skin is more consistent than before, and presents on its surface at 
certain places small patches of sebaceous matter. Hairs are more extensively 
developed, but are still devoid of any distinct color. The legs are now longer 
than the arms, and the nails are well formed. The umbilicus is further 
forward than at the preceding month, and is now some distance^bove the 
pubes. 

The head is still very large in proportion to the other parts. The heart, 
liver, and kidneys are also disproportionately large. The small intestine 
contains meconium, which is now, owing to the secretion of bile, of a pale 
greenish-yellow color. The gall-bladder is distinct. 

Ossification has commenced in the pubes and in the os calcis. 

Sixth Month. — The length, according to Cazeaux, varies from 28 to 32 cm. ; 
the average length, according to Casper's calculation, is 12 inches, or 30 cm. 
The weight is much moi'e variable ; its average amount is stated by Cazeaux 
to be half a kilogramme. 

The skin is of a dirty reddish color and much wrinkled. It is covered, 
at any rate in the axilla and groins, with a sebaceous deposit. The hairs 
are more strongly developed and of a darker color than before. Both eye- 
lashes and eyebrows have commenced to appear. 

A complete pupillary membrane is commonly said to be present ; but there 
seems to be some doubt on this point, and according to Velpeau and Cazeaux 
a large pupillary aperture is already present in the iris. Indeed, Velpeau 
contends that no pupillary membrane is ever present in the human embryo. 

The umbilicus is still further forward than before. The meconium is much 
darker and more viscous than before. The testes of the male have not yet 
descended into the scrotum, but are found within the abdominal cavity, lying 
on the psoas muscles and immediately below the kidneys. 

The sternum is well developed and has commenced to ossify. The nails 
reach to the ends of the fingers, and extend about a quarter of the way round 
them. 

Seventh Month. — At the end of the seventh month the foetus has a length 
of from 32 to 36 cm., and weighs on an average about 1 kilo. 

_ The skin is still of a dirty reddish color, but is not so dark as it has 
hitherto been. There is an increased deposit of fat in the cellular tissue, 
causing the body to appear more plump and round. The hairs are plentiful 
and about a quarter of an inch (6 mm.) in length. 

The several bones forming the roof of the skull become strongly convex, 
the central portion of each, whence ossification starts, forming a very evident 
prominence. The eyelids, which have been closed since reaching their full 
size in the fourth month, now open. 

The whole of the large intestine is filled with a dark olive-green viscous 
meconium. The liver is still very large relatively to the whole body, and is 
of a deep brownish-red color. ' 

The testes have, as a rule, descended as far as the inguinal ring and may 
even have entered the inguinal canal. 

The end of the seventh month is of interest as being perhaps the earliest 
period at which the foetus can be born with any reasonable chance of surviving 

Eighth Month.— Durmg the eighth month the increase in bulk is far 
more marked than that in length. At the end of the month the foitus 
measures from 40 to 45 cm. in length, and weighs as much as 2 to 2J kilos 

The skin is of a brighter flesh color than before, and is covered all over 
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with the sebaceous deposit known as " vernix caseosa." This substance, which 
usually makes its first appearance about the middle of gestation, was formerly- 
considered to be a deposit formed from the liquor amnii, but appears rather 
to consist of matter formed by the cutaneous glands of the foetus, mixed with 
dead epithelium cells. It varies much in quantity in different cases, and is 
always more abundant in certain situations, notably the head, axillae, and 
groins. 

The chin is now far more prominent than before, the lower jaw equalling 
the upper in length. The pupillary membranes, if ever present, are at any 
rate absent now. One of the testes, usually the left one, has passed through 
the inguinal canal into the scrotum, while the other one is still in the canal 
as a rule. There is no ossification in the lower epiphysis of the femur. 

Ninth Month. — At the full time the foetus is 50 to 60 cm. long, and weighs 
on the average 3 to 3? kilos. 

The skin is paler than before. The cellular tissue is filled with fat, giving 
roundness and firmness to the body and limbs. The hair is thick, long, fairly 
abundant as a rule on the head, while the down has begun to disappear from 
the body. 

The umbilicus, formerly supposed to mark the exact middle of the body 
at full time, is stated by Cazeaux, on the authority of Moreau and OUivier, 
to be on the average as much as 23 mm. below the middle point. 

Both testes are as a rule in the scrotum, which has now a corrugated surface. 

Ossification has commenced in the centre of the cartilage at the lower end 
of the femur. This is the first epiphyseal ossification to appear in the body, 
and is the only one present at the end of the ninth month. Its presence 
appears to be very constant at this period, and it has therefore received 
much attention as a ready and apparently reliable test of a foetus having 
reached its full time. 
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THE PLACKNTA PHYSIOLOGY OF THE FtETUS. 

The Foetal Membranes— The youngest stage in the development of the 
human ovum that has yet been found in the uterus is, as we have seen, 
that described by Keichert, and figured on page 82. This ovum, estimated 
to be thirteen days old, was already completely invested in a decidua refiexa. 
Its outer wall was described by "Eeichert as consisting of a single layer 
of epithelial cells, a description accepted also by His ; but we have seen 
above that there is hardly any doubt that the wall is not of so simple a 
structure, but that immediately under the epithelial layer there is an inner 
vascular layer. As the vessels in this layer can be traced at a rather later 
stage into continuity with the umbilical vessels of the foetus, there is little 
room for doubt that this inner vascular layer is really the allantois, devel- 
oped very early relatively to the other organs, and in a very unusual manner. 

The Chorion. — Such being the case, we may speak of the outer wall of 
Reichert's ovum as a chorion. A typical chorion, as we have seen in Chapter 
III., consists of three originally separate and distinct membranes fused to- 
gether to form a single one — (1) on the outside the vitelline membrane, or 
zona pellucida ; (2) within this the subzonal membrane, or false amnion; 
(3) within this again, the allantois. In the chorion of the early human 
ovum the zona pellucida does not appear to be recognizable ; the epithelial 
layer may possibly be in part the equivalent of the subzonal membrane ; 
while the inner vascular layer is almost certainly the allantois. 

Reichert's ovum is surrounded by a broad marginal zone of villi, the 
centres of the two flattened surfaces forming bare patches. A short time 
later, towards the end of the third week, the villi extend so as completely to 
surround the ovum ; they consist at first merely of epithelial cells derived 
from the outer layer of the chorion ; but in the course of the fourth week, 
according to Coste, outgrowths from the vascular layer of the chorion enter 
the villi, each of which now consists of an external epithelial covering and a 
central connective tissue vascular core, the vessels of which are continuous 
with the umbilical vessels of the embryo. 

From the fourth week up to the end of the second month, the chorion 
grows rapidly; the villi also increase very greatly, both in number and in 
size; they give off numerous branches which embed themselves in the 
decidua and end in free thread-like or frequently clavate processes, the 
so-called "roots." As in their first appearance, so also during the later 
stages of their growth, the epithelial layer is always in advance of the con- 
nective tissue core, the villi presenting lateral processes or knobs caused by 
local thickenings of the epithelium, into which, later on, the vascular tissue 
penetrates. 

In the course of the third month, those villi which are in connection with 
the decidua refiexa begin to shrink, the bloodvessels of the part of the chorion 
from which they spring undergoing at the same time a gradual diminution 
in size. The villi that are embedded in the decidua serotlna, on the other 
hand, increase greatly in size and complexity, and ultimately form, as we 
shall see, the foetal part of the placenta (c/. the diagrammatic figure 45). 

In this way we get a distinction established between the chorion frondosum, 
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opposite the decidua serotina, which is very vascular, and beset with closely- 
placed and richly branched villi; and the chorion Iceve, opposite the decidua 
reflexa, which is a thin transparent membrane with no bloodvessels, and 
connected with the reflexa by scattered, slightly branched, inconspicuous 
villi. 

Up to the end of the third month the villi can be readily withdrawn from 



Fig. 45. 




DlAGR.\MMATIC SECTION OF THE UliMAN UtKRUS!, WITH EJIBUVO IN SITT, SHOWING RELATIONS 01' PLACENTA, ETC. 

(From Quain's Anatomy.) 

al. Allantoic stalk, am. True amnion ; the part shaded horizontally, between the amnion and the embryo, 
is the amnionic cavity, c. Cavity of utenis. c'. Plug of mucus in cervix uteri, ch. Chorion, dr. Decidua 
reflexa dx Decidua serotina. dc. Decidua vera, i Intestine of embryo, jt. Umbilical or allantoic arteries. 
y. Volk-sac. ?/'. Yolk-stalk. 

the crypts of the decidua in Avhich they are lodged, and the foetal and 
maternal structures separated from one another ; but after the placenta is 
once established, the connection between foetal and maternal elements becomes 
so intimate that complete separation is no longer practicable. 
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The Amnion.— The amnion, like the allantois, appears to develop in the 
human species in a somewhat aberrant manner, though it is very possible 
that further investigations will remove many of the apparent anomalies in 
its mode of origin. What is known of its early stages has already been 
explained in the preceding chapter. . . 

The true amnion, with which alone we are now concerned, completely 
covers the dorsal surface of the embryo as early as the fourteenth day (c/. 
Fig. 27). Its condition at the middle of the third week is shown in lig. 
29, where it is seen to be some distance away from the embryo. At the end 
of the fourth week, as at the corresponding stage of the rabbit or chick, the 
amnion (Figs. 31 and 32) invests the embryo very closely indeed. 

During the second month the amnion grows rapidly, so as to leave a large 
space (the amnionic cavity) between itself and the embryo, a space occupied 
by the liquor amnii. The amnion, by its further growth, forms a sheath to 
the umbilical cord, and comes in very close contact with the chorion, from 
which it is usually separated by a small quantity of fluid, or else by a gelat- 
inous membrana intermedia. 

Liquor Amnii. — The liquor amnii, which occupies the space between the 
amnion and the embryo, varies much in quantity at different periods of 
gestation. It is apparently most abundant about the fifth or sixth month. 
Its actual quantity varies also so much in different cases that it is difficult 
to fix its normal amount. When in excess — i. e., more than about 1\ litre — 
it constitutes the affection known as hydrops amnii. 

The liquor amnii contains urea, especially during the later months of ges- 
tation. It was formerly regarded as a nutritive fluid, but the researches of 
Gusserow point strongly in favor of its being really excretory. Gusserow 
considers that in the early stages of development it is simply a transudation 
from the foetal vessels, but that later on it receives directly the urine dis- 
charged by the foetus. 

The yoik-sac persists throughout the whole period of gestation ; in the 
fourth and fifth months it is a roundish, white body from 7 to 11 mm. in 
diameter, lying between the amnion and the chorion, and usually close to 
the edge of the placenta (c/. Fig. 45). It is connected by a long, slender 
stalk with the umbilicus of the foetus, the stalk being — together with the 
allantoic stalk — invested by the sheath formed by the amnion. 

At the end of gestation the yolk-sac is still present in the same situation 
close to the edge of the placenta ; it is rather smaller than before, measuring 
from 4 to 7 mm., and very commonly adheres closely to the amnion. 

The Umbilical Cord. — The umbilical cord is composed of the following 
parts (Fig. 45) : (1) The allantoic stalk with its vessels, the umbilical 
arteries and veins ; (2) the yolk-stalk, and (3) the common investment formed 
round these two by the amnion. Its main, if not indeed its sole, function 
is to convey the umbilical vessels to the placenta, and so maintain the vas- 
cular connection between foetus and placenta. 

About the middle of gestation it is usually from 13 to 21 cm. long, and 
from 9 to 11 mm. thick. At the time of birth its average length is from 48 
to 60 cm., and its thickness 11 to 13 mm.; but it is liable to very great 
individual variations. It may be as short as 12 cm., or, on the other hand, 
may attain a length of 167 cm. 

The cord is almost invariably twisted spirally on itself, and the cause of 
this twisting, which commences about the middle of the second month, has 
been the subject of much discussion. If examined more closely, it is found 
that all the constituents of the cord are not twisted to the same extent ; the 
spirals described by the umbilical arteries are always far more numerous 
and closer together than those of the whole cord, or of the veins round which 
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they appear to twist. From this it would appear that the twisting is due to 
a peculiar spiral growth of the umbilical arteries, which involves, though to 
a less extent, the other constituents of the cord, and which may be compared 
to the spiral growth of the tendrils of plants. The umbilical arteries may 
describe as many as thirty or forty complete turns in passing from the foetus 
to the placenta. 

As the spiral growth does involve the whole cord, and this cord is fixed 
at the placental end, it is clear that, as the cord twists, the embryo at its 
free end must rotate in the liquor amnii. 

The cord may become twisted round the neck of the foetus, and may even 
be tied into knots ; these knots must be produced by the cord, at an early 
stage of development, becoming thrown into a loop, and the embryo then 
floating through the loop. 

Structure of thk Umbilical Cord.— If the cord be examined more 
closely it will be found to consist of the following structures (cf. Fig. 45) : 

1. The sheath formed round it by the amnion. This invests it very closely, 
except at its insertion into the placenta. 

2. The two umbilical arteries ; these are quite distinct from one another 
along the greater part of the length of the cord, but just before reaching 
the placenta are almost invariably connected together by an anastomotic 
branch. 

3. The umbilical vein ; this has thinner walls than the arteries, and has 
also, according to Kolliker, rudimentary valves. There are at first two 
umbilical veins, but the right one is from the first smaller than the left, and 
usually disappears completely during development. 

4. The epithelial lining of the allantoic cavity. During the first and 
second months the allantoic stalk is hollow, its cavity extending from the 
cloaca of the fiutus along the whole length of the cord as far as the wall of 
the uterus. Later on, the cavity in the cord itself becomes constricted or 
altogether obliterated ; traces of it are, however, frequently found at birth 
in the form of an axial cellular rod, of greater or less extent. 

0. The yolk-stalk and its vessels, the vitelline arteries and veins. These 
usually disappear during development, and are very seldom to be distin- 
guished in the cord at full time. The yolk-stalk at first lies in a groove in 
the allantoic stalk, but soon becomes completely surrounded by this latter, 
and then ceases to be distinguishable. 

6. The Whartonian jelly ; this forms the matrix of the cord in which are 
embedded the various structures named above ; it consists of connective 
tissue of two kinds : (a) a firmer portion forming a thin superficial layer, a 
sheath round the vessels, and a central rod (or investment of the allantoic 
cavity, if this be persistent) ; and (6) a network of fine fibres, the meshes of 
which are occupied by a gelatinous substance which makes up the rest of the 
cord, and is traversed according to some authorities by a system of canals. 

7. Up till the end of the third month the end of the cord next the embryo 
contains, as already noticed, a loop of the intestine, but after this date the 
alimentary canal lies as a rule entirely within the body of the fostus. 
(Occasionally at birth this persists, forming a hernia the size of an egg. — R. B.) 

Strength of the Umbilical Cord. — Experiments to determine the 
resisting power of the cord by attaching weights to one end, show that it 
will bear a weight of from five to ten kilos, or more before breaking. Clinical 
observations show that in precipitate births in the upright or sitting posture 
the cord sometimes breaks under the weight of the child, which ranges from 
three to five and a half kilos, or more. The weakest point seems to be at 
the root near the placental insertion. It commonly gives way at this point, 
when the cord is pulled upon to remove the placenta. 
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The Maternal Membranes.— The earliest stages in the formation of the 
uterine decidua appear to be, so far as they are known to us, identical with 
those by which the catamenial decidua is formed. They consist in both 
cases of increased vascularity of the uterus, accompanied by structural 
chauges in its lining membrane, changes consisting essentially in the formation 
of a new vascular membrane — the decidua — either by hypertrophy of the 
previously existing mucous membrane or by a process of new formation, 
accompanied by enlargement and modification of the uterine glands. ^ Up 
to a certain point the formation of the catamenial decidua and of the decidua 
of pregnancy appears thus to be identical, and the sole difference between 
the two is that in the former the processes having reached a certain point 
stop, and then become retrogressive, the decidua being broken up and dis- 
charged together with a certain amount of blood as the menstrual fluid ; 
while, on the other hand, in the case of the decidua of pregnancy, develop- 
ment after reaching the point mentioned does not stop but continues to be 
progressive. 

The difference between the two courses appears to depend solely on impreg- 
nation having occurred in the latter, but not in the former case, so that the 
catamenial decidua may be viewed as a preparation on the part of the uterus 
for an ovum which never reaches it, the decidua after waiting a certain time 
becoming broken up and discharged. If, however, impregnation is effected 
and a fertilized ovum reaches the uterus, a new stimulus is set up and the 
developmental processes instead of stopping go on to further stages, and so 
give rise to the decidua of pregnancy. 

Decidua Vera. — The changes in the mucous membrane of the uterus 
during pregnancy are of great extent and importance. Before the fertilized 
ovum reaches the uterus a special vascular membrane has been formed, 
lining the whole of its cavity. This membrane after reaching a certain stage 
of development stops, and if no fertilized ovum enters the uterus, after a 
time breaks up and is discharged with the menstrual flow, and possibly is 
partly absorbed by the uterine vessels. If, however, a fertilized ovum enters 
the uterus the membrane continues to undergo progressive development 
and becomes the decidua vera of pregnancy. 

The decidua vera forms a complete, and at first uniform lining to the 
uterus ; it does not cover the orifices of the Fallopian tubes, which remain 
open throughout the greater part or whole of pregnancy ; neither does it 
extend into the cervia; uteri, but stops abruptly at the os internum. It attains 
its greatest development in the early part of the third month, at which time 
it has a total thickness of from 4 to 7 mm. It consists, according to Kol- 
liker, of an amorphous ground-substance in which are embedded round and 
fusiform cells in great numbers. Certain large spherical cells, 0.03 to 0.04 
mm. in diameter with sharply defined outlines and conspicuous nuclei and 
nucleoli, have been named decidual cells by Hassall, R. Barnes, and Kol- 
liker, and appear to be very constant and characteristic elements, though 
their exact nature is not known. At the free surface of the decidua there 
is no longer a ciliated epithelium present, and it is, indeed, very doubtful 
-whether any distinct epithelial layer can be described. The whole thickness 
of the decidua is traversed by very numerous bloodvessels with distinct 
walls; and is also perforated through and through by a large number of 
irregularly twisted tubular channels. These channels, which are so numerous 
as to give the whole decidua a sieve-like appearance, have no distinct walls 
of their own, and in the great majority of cases not even an epithelial linino- 
but appear to be merely channels hollowed out in the decidua. They open 
as a rule, on the free surface of the decidua into the uterus,' while deeper 
ends are continuous with the mouths of the utricular glands. 'The musculo- 



THE DECIDUA VERA. 



109 



glandular layer of the uterus in which these glands are embedded, and 
which lies immediately beneath and supports the decidua, is very much 
swollen ; the bloodvessels are greatly increased in number, and the glands 
themselves have undergone very great enlargement, both in length and in 
width, and are now twisted and contorted in a very irregular manner ; they 
still retain their lining epithelium, at any rate at and near their blind ends. 

The mode of formation of the decidua vera has been the subject of much 
discussion and is not yet satisfactorily known. It was formerly considered 
to be a coagulated exudation from the uterine mucous membrane, but his- 
tological examination has long since refuted this view. It is now commonly 
regarded as the modified and hypertrophied mucous membrane, and the 
irregular tubular channels are considered to be the peripheral portions of 
the utricular glands which have lost their epithelial lining, and become 
irregularly dilated by pressure of their fluid contents after their mouths 
have become plugged up. 

Ercolani, who has recently investigated the question with great care, has 
been led to a somewhat different view. He points out that the uterus can- 
not, strictly speaking, be said to have a mucous membrane at all, as this 
only consists of an epithelial layer resting on an exceedingly thin basement 
membrane inseparably connected with the underlying musculo-glandular 
stratum. He holds that the decidua is an entirely new formation, which 
replaces the uterine epithelium, and which consists at first of a mass of 
spherical cells, probably of epithelial origin, into which bloodvessels pene- 
trate from a very early period, and which subsequently undergoes further 
histological differentiation. The tubular channels which give the charac- 
teristic cribriform structure to the decidua, he regards as being formed over 
the mouths of the utricular glands, and kept open by the continual dis- 
charge of the secretion from the glands into the uterus. He therefore 
explains the absence of an epithelial lining to these channels as due, not to 
the disappearance from pressure or otherwise of the epithelium that once 
was here, but to the simple fact that such an epithelial lining is never formed 
in the channels at any time. 

Ercolani's views appear to be more satisfactory than the older ones, though 
further investigation is necessary before they can be regarded as established. 

The decidua, as we have said, lines the whole of the uterus, and is 
at first of uniform structure all the way round, so that any part of it with 
which the fertilized ovum happens to come in contact on entering the uterus 
is capable of giving rise to a placenta. After the ovum has once attached 
itself, the part to which it adheres is called decidua serotina, and the name 
decidua vera is retained for the remainder of the decidual membrane. This 
latter, which has apparently no further function to fulfil, continues growing 
up to about the middle of the third month, at which time it is from 4 to 7 mm. 
thick. Its vessels then begin gradually to shrink, and the whole layer 
to undergo retrogressive changes. By the end of the fourth month it is only 
1 to 3 mm. thick, and according to Ercolani has already become separated 
over the greater part of its extent from the wall of the uterus, which 
has again acquired, in great part, its normal epithelial lining, which probably 
grows over it beneath the decidua from the epithelial lining of the mouths of 
the glands. According to other writers, who, however, do not appear to have 
investigated the question with so much care as Ercolani, the separation of 
the decidua vera from the wall of the uterus does not occur until very nearly 
the close of pregnancy. 

The fact that the decidua vera lining the greater part of the uterus takes 
no direct share in the nutrition of the embryo, and after attaining a certain 
development first stops and then retrogrades, helps to render intelligible, 
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especially when taken in conjunction with the farther fact of the intinKite 
relation between the decidua of pregnancy and the catamenial deciclua, tnobe 
not very uncommon cases in which menstruation occurs at least once alter 
conception has occurred; and also those much rarer cases in which it nas 
been stated to recur regularly throughout the greater part or even the whole 

of pregnancy. • i • i, 

Decidua "Reflex A.— The youngest ovum yet found within the human 
uterus, that described by Reichert, was already invested by a tuJly tormed 
decidua reflexa; so that concerning the formation of this membrane in the 
human species we know nothing from direct observation, it was formerly 
supposed the reflexa was formed by the ovum on entering the uterus, pushing 
before it, and so becoming covered by an "exudation-membrane —the 
decidua vera— that was already present lining the uterus. We have, however, 
already seen that this view cannot be correct; for the decidua is not an 
exudation-membrane, neither does it cover the orifices of the Fallopian tubes. 

Though the actual formation of the decidua reflexa has not been seen, yet 
it is almost certain that the view advanced by Sharpey is correct— i. e., that 
after the ovum has attached itself to the decidua lining the uterus, the 
reflexa is formed by active growth of the decidua round the ovum so as to 
encapsule it ; the object of its formation being partly to maintain the ovum 
in contact with the surface of the uterus, and partly, perhaps mainly, 
to provide an increased extent of vascular surface from which the embryonic 
villi can draw nutriment. 

The structure of the decidua reflexa is the same as that of the decidua vera. 
It has the same cribriform character, and is in its early stages exceedingly 
vascular, the vessels converging from its margin to a small patch of a some- 
what cicatricial appearance on its most prominent part, which probably 
indicates the point of meeting and fusion of the folds by which the reflexa 
is formed. 

The reflexa at first plays a very important part in the nutrition of the 
embryo, as the villi of the chorion are inserted into crypt-like depressions in 
its inner surface, and so obtain nutriment from its vessels (Fig. 46). _ 

After the second month, however, when the placenta is gradually increas- 
ing in importance, the villi implanted in the reflexa begin to shrink. The 
vessels of the reflexa at the same time diminish in size, and by the fifth or 
sixth mouth have completely disappeared. 

As the ovum increases in size, the reflexa necessarily grows with it: and 
since this growth is at first more rapid than that of the uterus itself, the 
decidua reflexa will ultimately come in contact with the decidua vera, and so 
completely obliterate the cavity of the uterus (c/. Fig. 46). This usually 
occurs about the sixth month, and the two layers, vera and reflexa, as a rule 
not only come in contact but fuse more or less completely together, forming 
a single membrane of a yellowish-white color, from J to 1 mm. in thickness, 
and usually spongy on its outer side corresponding to the decidua vera, and 
fibrillar on the inner or reflexa surface. 

Before the decidua reflexa meets and coalesces with the decidua vera, there 
is a space between them — the decidual cavity. Up to the second, and pos- 
sibly in some cases the third month, this cavity opens below into the cavity 
of the cervix, and above into one or both of the Fallopian tubes. This con- 
dition is the basis of a theory of superfoetation, since there is thus preserved 
a free communication between the ovary and the vagina for the concourse 
of ova and spermatozoa. 

Decidua Serotina. — The decidua serotina is simply that part of the 
decidua with which the impregnated ovum comes in contact on entering the 
uterus, and to which it adheres. It is at first, therefore, identical in structure 
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with the decidua vera, of which it is, indeed, part. After the ovum has 
entered the plexus and fixed itself, thus marking out the site of the future 
placenta, a distinction is soon established between the decidua serotina and 
the decidua vera, owing to the chorionic villi of the ovum being received 
into depressions in the former ; but it is not until near the end of the second 



Fig. 46. 




Pi!i;i;y.\NT Uterx's of aboi't the twextv-fifth day, ovt open lonuitudi.nally. 
(From Quain's Anatnmy, after Coste.) 



Shows the decidua vera (di;) lining the utems, and the decidua reflexa (dr) forming a tapsule round the ovum 
(o) ; the decidua reflexa has been cut open and the flap turned down so as to show the crypt-like depressions of 
its inner surface, into which the villi of tlie ovum are received. The figure also shows the ovaries and Fallo- 
pian tubes. The right ovary has been cut open to display the corpus luteiim. 

month that any marked difference is established between the decidua serotina 
and the decidua reflexa. About this time (cf. Fig. 45) the villi opposite the 
serotina become larger and more complicated, and therefore the relations 
between the foetal villi and the maternal tissues more intricate, and in this 
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way the placenta is formed; the reflexa, on the other hand, as we have just 
seen, begins to retrograde, and rapidly becomes of less and less importance. 

It appears to be to a great extent a matter of chance with what part of 
the uterus the ovum will come in contact on entering it, and therefore at 
what part of the uterus the placenta will be formed.' In the great majority 
of cases it is in the neighborhood of the fundus, usually rather to one side 
of the median line, so as very often to close up the opening of one Fallopian 
tube, and more frequently on the posterior than the anterior surface. It 
may, however, be situated in almost any part of the uterus; and its position, 
as we shall see hereafter, may be a point of much practical importance. 

The Placenta. — From what has been said above, it is clear that the pla- 
centa consists of two fundamentally distinct elements — i. e., (1) the foetal 
portion, formed by the chorionic villi with their contained bloodvessels; and 
(2) the maternal portion, consisting of the vascular decidua serotina. It is 
of extreme importance to realize fully this double nature of the placenta, 
and further to remember that each portion, foetal and maternal, has its own 
system of bloodvessels; the vessels of the foetal villi being continuous through 
the vessels of the umbilical cord with those of the foetus, and the vessels of 
the decidua serotina being continuous with the general .vascular system of the 
mother. Further, that, however intricately and inseparably connected 
together the two portions of the placenta may be, yet that the two systems 
of bloodvessels, foetal and maternal, always remain perfectly distinct from 
one another. At no part of the placenta do the foetal and maternal bloods 
directly mix. 

Up till the middle of the second month the connection between the foetal 
and maternal structures is a very loose one indeed, the foetal villi being 
merely implanted in crypts in the maternal decidua, from which they can 
without any difficulty be withdrawn. About the end of the second month 
the foetal villi begin to enlarge; they give off lateral branches, which again 
subdivide and so form arborescent tufts, which, owing to their complicated 
ramifications, can now no longer be pulled away without rupture from the 
maternal tissue into which they are inserted. At the same time, the capil- 
laries of the maternal tissues — the decidua serotina — begin to dilate so as to 
form large thin-walled loops. The utricular glands persist in a greatly 
modified form in the deeper musculo-glandular layer of the serotina; but 
the irregular channels by which they discharge on to the surface, and to 
which the cribriform character of the vera and reflexa are due, though present 
in the early stages of the serotina soon become inconspicuous. 

The above changes go further and further ; the foetal villi with their con- 
tained capillary vessels form tufts of increasing complexity; and the maternal 
capillaries, which have already undergone considerable expansion, now dilate 
enormously, so as to become converted into large irregular lacunae or sinuses 
(the cavernous ektasis of Virchow), the walls of which consist of a single 
layer of epithelial cells, outside which are the "decidual cells" of the 
serotina. 

The villi and lacunae soon come in contact with one another, and by their 
further growth the lacunae completely surround the villi, while the latter, 
pushing the walls of the lacunae before them, project into their cavities and 
so become bathed on all sides by the maternal blood. 

The vessels in the foetal villi, which retain their capillary size, are at first 

1 Ercolani suggests that the ovum on entering the uterus is prevented from at once 
sinking to the cervix by ..he fluid secreted by the utricular glands of the uterus, on the 
surface of which it floats until it comes in contact with and adheres to the wall of the 
uterus. 
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separated from the blood in the maternal lacunoe into which they project by 
(1) the epithelial investment of the villi themselves, which, it will be remem- 
bered, is derived from the epiblast of the blastodermic vesicle, and (2) the 
wall of the lacume, which consists of a very thin outer stratum of decidual 
cells, and an inner layer of epithelium — the original lining of the capillaries 
from which the lacume have been formed by expansion. The epithelial 
investment of the villi soon atrophies and disappears, so that the foetal capil- 
laries are separated from the maternal blood merely by the very thin wall 
of the lacunae, through which an exchange of gases and nutrient matter can 
readily be effected. 

We shall now be able to understand the structure of the fully formed 
placenta. The placenta at full time is a discoidal or cake-shaped body^ of 
spongy consistency, measuring from 16 to 21 cm. in diameter and 3 to 4 cm. 
in thickness. The maternal or attached surface is convex, and the free or 
foetal surface slightly concave. The blood is brought to the outer or maternal 
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Human Placenta ; uterine surface. (From Tarnier.) X J^- 



surface by a number of arteries which, from their very tortuous course, 
receive the name of curling arteries : these subdivide and soon lose all their 
coats except the endothelial lining and an ill-defined outer wall of connective 
tissue. After a few branchings the arteries open, without forming capil- 
laries, into the enormous sinuses or lacunae described above. When two of 
these lacunae lie close together, side by side, their walls usually fuse to form 
a membranous septum, and the strongest of these septa form a system of par- 
titions arranged for the most part vertically to the surface of the placenta, 
and dividing it up into a number of very irregular and unequal cells, which 
have been compared by Kolliker to a honeycomb. The lacunae open 
ultimately into veins which are chiefly placed, like the arteries, on the outer 
or maternal surface of the placenta ; the largest veins run outwards to the 
edge of the placenta, where they unite to form a marginal anastomotic ring. 
Concerning the fatal portion of the placenta the villi are found as 

^ Whence its name, ■n?iaKOvg, TrAa/coia-of. 
8 
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cotyledons, or tufts of branched finger-like processes, hanging down into the 
cells of the "honeycomb," and so bathed by the maternal blood : the ends 
may either hang down freely or else be attached, as the so-called " roots, to 
the sides or bottoms of the lacuna;. In all cases the villi are not really 
inside the lacunae, but simply project into them from the exterior, driving 
before them the walls of the lacuna;, which form a closely fitting investment 
to each. Each villus contains a capillary loop in connection, through 
the vessels of the umbilical cord, with the vascular system of the foetus. 



Fig. 48. 




This account is based mainly on the researches of Ercolani and Turner. 
The description given by Kolliker differs in some important points, which 
concern, however, not so much the actual anatomical disposition of the parts, 
as the interpretation to be placed on them. Kolliker regards the epithelial 
investment of the villi as belonging really to them and not to the lacunae.^ 
He also considers that the lacunse are not dilated capillaries, but spaces that 
have primitively no connection with bloodvessels, so that the blood in them 
must be viewed as extravascular. The diflSculties in the way of accepting 
this view are very great, while the theory supported by Ercolani and Turner 
has the merit not only of greater simplicity, but also of being far more 
in accordance with what is known to occur in other mammalia. 

In parturition the placenta separates, as a rule, almost immediately after 
the birth of the child, and is discharged together with the deciduce vera and 
reflexa (usually inseparably fused together) and the amnion. The line of 
separation of the placenta seems to be the same as that already described in 
the case of the decidua vera — i. e., the line marking the boundary between 
the original wall of the uterus and the newly formed decidual tissue. As 
this line will cut across the outer parts of the lacun£e there will necessarily 
be considerable hemorrhage accompanying the separation. 

1 Kobert Barnes and Hassall have described and illustrated this view • Barnes 
" Memoir on Fatty Degeneration of the Placenta," Med. -Chir. Trans. ' 
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Separation of the placenta is efFected, as a rule, by the great and rapid 
contraction of the uterus which follows the birth of the child, and the con- 
tinuation of this contraction after the placenta is removed is the main agent 
in checking and restraining the hemorrhage consequent on the removal. 

Robert Barnes, after many measurements of placentas, estimates that the 
average area of the placenta, and consequently of the uterine surface to 
which it is attached, is from 70 to 80 square inches, whilst the uterine area 
after the placenta is cast is reduced to 8 or 9 square inches. This enormous 
contraction explains not only the detachment, but the rupture of the utero- 
placental vessels and the closure of their mouths. 

The umbilical cord is usually inserted near the middle of the placenta; it 
may, however, be excentric—i. e., some distance from the middle ; marginal, 
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Vertical skution of middle portion of Placenta ; the f(etai, STjRrACE being directed umvARDS, and the 

UTERINE on MATERNAL SURFACE DOWNWARDS 

ain. Amnion, ch. Chorion. /. Umbilical cord. us. Uterine sinuses or lacunee. v. Branches of 
umbilical artery supplying tlie foetal villi. 

the "battledore-placenta;" or even beyond the margin of the placenta, into 
a part of the chorion free from villi. The cord may divide into two parts, 
inserted separately into the placenta.* 

The placenta is also liable to modifications other than those of simple 
position in the uterus. The chief of these, none of which in at all common, 
are : Placenta marginata, in which the chorion frondomm only occupies the 
middle of the placenta and leaves the marginal part bare: placenta succen- 
turiata, in which there is a subsidiary placenta more or less completely sepa- 
rated from the main one: jylacenta duplex, in which the placenta is in two 

1 The insertion of the oord is probably governed by some conditions depending upon 
the seat of attachment of the placenta to the uterus. Thus it has been observed that 
when the placenta is seated centrally in the fundus, the cord is central; and that in 
cases of placenta prsevia, when the attachment of the placenta spreads into the lower 
region of the uterus, the cord springs from the margin nearest' the os uteri Hence the 
liability to prolapsus of the cord in these and analogous cases of low placental implanta- 
tion. — Levret, Robert Barnes. 
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completely separated halves, and the umbilical cord splits into two parts, one 
going to each half; this form of placenta is normal among the majority ot 
old-world apes: placenta tripartita, a very rare condition, in which 
centa consists of three parts ; and placenta multiloba, in which it is divided 
into a great number of completely separate parts, in extreme cases as many 
as twenty to forty. 

(In some rare cases R. Barnes has seen the placenta diffused over the whole 
area of the uterus, except for a space of four or five square inches.) 

The Fcetal Circulation.— The condition of the circulatory organs of the 
embryo at the end of the fourth week has already been described and figured 
(c/. Fig. 34). At this time the two auricles are only partially separated 
from one another, and the same is the case with the ventricles. From the 
ventricular cavity arises the bulbus arteriosus, from Avhich are given off the 
five aortic arches on each side ; of these the first and second arches have 
already in great part disappeared, their persistent portions forming the lingual 
and external carotid arteries. The third, fourth, and fifth arches of each side 
are connected together above the pharynx into one trunk, and the trunks of 
the two sides uniting together form the dorsal aorta. Each third arch also 
gives off an anterior branch — the internal carotid ; from between the fourth 
and fifth arches arise the subclavian arteries ; and from the left fifth arch 
the pulmonary arteries. 

In the course of development the interventricular septum, which appeared 
first at the lowermost part of the ventricular cavity, the future apex of the 
heart, gradually extends upward so as to separate the ventricles more and 
more completely from one another. At the same time a longitudinal septum 
appears in the bulbus arteriosus, commencing between the fourth and fifth 
arches and gradually growing downwards in a somewhat spiral manner so 
as to divide the bulbus into two tubes placed side by side, whereof one com- 
municates with the fifth pair of aortic arches alone, while the other is in 
connection with the first four pairs. This septum continues its downward 
growth until it meets with the upwardly growing interventricular septum, 
with which it fuses. 

In this way it comes to pass that the two ventricles are completely sepa- 
rated from one another, and that while the left ventricle communicates with 
the first four arches, the right ventricle can only send its blood into the fifth 
pair of arches. 

At the same time certain changes are being effected in the aortic arches 
themselves. These consist chiefly in the obliteration of certain portions of 
the primitive arches, and will be evident from an inspection of Fig. 50. By 
comparing these figures with one another and with Fig. 34 it will be seen 
that the chief changes which have occurred are the following: (1) the third 
arch has, on both sides, lost its connection with the aorta, and now merely 
forms the internal carotid artery; (2) the fourth right arch has also lost its 
connection with the dorsal aorta, and now merely forms the right subclavian 
artery, from which the vertebral artery arises as a branch; (3) the fourth 
left arch has greatly increased in size and is directly continuous with the 
dorsal aorta; (4) the fifth right arch has disappeared completely; (5) the 
fifth left arch gives off both right and left pulmonary arteries, and is still 
connected by a wide vessel — the ductus arteriosus or ductus Botalli — with the 
dorsal aorta. 

Concerning the venous system, we have already seen that at the fourth 
week there are three large veins opening into the right auricle, viz., (1 and 
2) the right and left superior venoe eavce or ductus Cuvieri, each of which is 
formed by the junction of a jugular vein from the head with a posterior 
cardinal vein from the Wolffian bodies and adjacent parts; and (3) the 
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inferior vena cava, which is formed in this way (c/. Fig. 34) ; the umbilical 
vein, bringing back blood from the chorion, enters the liver of the embryo; 
as it does so, it is joined by the portal vein, formed by the union of the 
mesenteric veins from the intestines with the vitelline vein from the yolk-sac. 
Part of the blood thus brought to the liver passes straight through it by the 
ductus venosus, while part is first taken through the capillaries of the liver 
and then falls again into the ductus venosus close to its exit from the liver ; 
this emerges from the liver as the hepatic vein, which joins a small vein 
from the posterior extreniities to form the inferior vena cava. 



DiAOliAMMATIC FIGURES, SHOWING THE DEVELOrMENT OF THE LAKOE ArTEEIES FROM THE AORTIC ARCHES 

OF THE EMBEYO. (From Koi.LiKER, after Rathke.) 

1. Truncus arteriosus, with one pair of aortic arches, and indications of second and third pairs. 

2. Truncus arteriosus, witli four developed and one rudimentary pair of arches. 
3 First and second arches aborted ; third, fourth, and fifth pairs present. 

4. Arteries of adult, showing their relations to the aortic arches of the embryo ; tlie dotted lines indicate 
vessels that have become obliterateil. 

1-5. First to fifth aortic arches, a. Aorta, ad. Dorsal aorta, aw'. Left or persistent root of dorsal aorta. 
am. Right or obliterated root. ax. Axillary artery, c. Common carotid artery, c'. External carotid, 
c". Internal carotid, p, p'. Pulmonary arteries, s', s". Subclavian arteries, ta Truncus arteriosus, v. Ver- 



By the time the placenta is fairly established, the veins have undergone 
some further modification. A communicating branch becomes established 
between the left and right superior cavce, and by means of this branch, which 
becomes the left innominate vein, the blood of the left superior cava is taken 
to the right auricle through the right vena cava; the remaining portion of 
the left superior cava becomes in great part obliterated, a portion of it per- 
sisting as the coronary sinus. The cardinal veins have disappeared; while 
the median vein, formed by the union of the two veins from the legs, which 
were at first very small, rapidly increases in size and forms the lower part 
of the vena cava inferior of the adult. 

The course of the circulation in the foetus during the later months of preg- 
nancy is shown in the following figure (51). Blood is brought to the right 
auricle A by two vessels — (a) the right superior vejia cava, Fig. 51, 3 (the 
left having disappeared), which brings back venous blood from both sides 
of the head and neck and from the upper extremities by the jugular and 
subclavian veins of the right and left sides: (b) the inferior re/m cam, 4; 
this contains venous blood brought from the hinder part of the body, chiefly 
the posterior extremities and the kidneys, mixed with arterial blood brought 
back from the placenta by the umbilical vein, 5. A great part of the blood 
in the umbilical vein passes through the ductus venosus and so through the 
hepatic vein into the vena cava inferior, without passing through the liver; 
while the rest, together with the blood brought from the intestines by the 
portal vein, 6, only reaches the inferior cava after passing through the capil- 
laries of the liver. 



Fig. 50. 
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Of the two streams of blood thus enteriug the right auricle, the venous 
blood from the superior vena cava is passed into the right ventricle, while the 
mixed blood brought by the inferior vejia cava is directed by the Eustachian 
valve through the foramen ovale (the aperture still persisting in the inter- 
auricular septum) into the left auricle, from which it passes into the left 
ventricle. 

From the right ventricle (Fig. 51, c) the venous blood is forced by the 
ventricular systole into the fifth left arch (Figs. 50 and 51) or pulmonary 
artery ; very little of it enters the lungs, which are in an unexpanded con- 
dition and therefore offer great resistance to the entrance of blood, so that 
nearly the whole of it passes through the ductus arteriosus into the dorsal 
aorta (cf. Fig. 50), down which it courses to the bifurcation into the two 
common iliacs, then down these latter, and partly to the lower extremities, 
but principally along the umbilical arteries. Fig. 51, 8 and 8', to the pla- 
centa, where it gives up certain effete matters and receives nutriment, and 
whence it returns by the umbilical vein, Fig. 51, s. 

The blood in the left ventricle, which we have seen is of a mixed char- 
acter passes along the fourth left or main aortic arch. Fig. 50, and then by 
the carotid and subclavian arteries to the head and upper extremities ; very 
little, if any of it, passes down the dorsal aorta, which is already filled with 
the venous blood discharged into it by the right ventricle. 

It will be seen that the effect of this arrangement is that the blood 
returned from the placenta is sent almost entirely to the head and upper 
limbs of the foetus, while the lower part of the body only receives blood 
that has already circulated through the head and upper extremities. The 
right ventricle, which has to do the greater part of the work of driving the 
blood to the placenta, has, during foetal life, walls quite as thick as those of 
the left. 

Changes in Circulation at Birth. — At birth the placental circulation is 
arrested, and the lungs becoming inflated, the pulmonary circulation is 
established. In connection with this shifting of the seat of respiration from 
the placenta to the lungs, certain important changes are effected in the 
circulation; these are (1) shrinking and obliteration of the ductus arteriosus 
and of the umbilical arteries ; (2) obliteration of the ductus venosus and 
of the umbilical vein ; (3) closure of the foramen ovale. 

By these changes it is brought about that the blood in the inferior vena 
cava, as well as that in the superior vena cava, passes from the right auricle 
into the right ventricle. From the right ventricle it is no longer able 
to pass through the ductus arteriosus to the aorta, but can now only pass by 
the pulmonary arteries to the lungs. From the lungs it is returned by the 
previously insignificant pulmonary veins to the left auricle, and so to the left 
ventricle, which drives it not only to the head and upper limbs, but also 
down the dorsal aorta to the lower part of the body. By the obliteration of 
the ductus venosus all the blood in the portal vein is compelled to pass through 
the capillaries of the liver in order to reach the inferior vena cava. In other 
words, by these changes — the obliteration of the ductus arteriosus and ductus 
venosus, and the closure of the foramen ovale — the foetal circulation has been 
converted into that of the adult. 

The several changes noticed above do not occur immediately on birth, 
neither are they effected all at the same time. Obliteration of the umbilical 
arteries occurs first, and is usually complete by the third or fourth day. The 
umbilical veins and ductus venosus remain open rather longer, but are 
generally obliterated by the sixth or seventh day. The ductus arteriosus, 
according to Allen Thompson, is " rarely found open after the eighth or tenth 
day, and by three weeks it has, in almost all instances, become completely 



120 



PHYSIOLOGY OF THE FCETUS. 



impervious." Finally, complete closure of the foramen ovale is the last of all 
the changes to be effected, and in many cases an oblique valvular aperture, 
large enough to pass a probe through, persists for the first year of infancy, or 
may even be permanent throughout life, in which case it is the cause 
of cyanosis or Morbus ccerideus, in which the two bloods, arterial and venous, 
are mixed. 

Physiology of the Foetus. 

Kespiration.— The respiration of the foetus during intrauterine life is 
effected by means of the placenta, the blood returning from the placenta by 
the umbilical vein being richer in oxygen, as well as in nutritive matters, and 
poorer in carbonic acid and excretory products, than that conveyed to the 
placenta from the foetus by the umbilical arteries. 

The respiratory changes in the foetus are, however, so slight that there is 
but very little difference in color between the blood of the umbilical artery 
and vein. Still, they are by no means unimportant, for it has been shown by 
Zuntz that if the mother be choked, so that the maternal blood becomes very 
poor in oxygen, the foetus is very speedily asphyxiated ; and in such a case 
it appears further that the small amount of oxygen contained in the foetal 
blood passes back again through the placenta into the maternal blood, 
so that death of the foetus occurs more rapidly than if asphyxia were 
produced by simple compression of the umbilical cord; for not only is there 
no further supply of oxygen brought to the foetus, but what is already 
present in its blood passes back to the mother. 

From this last observation it is almost certain that the process of respira- 
tion as effected in the placenta is one simply of diffusion, the blood of 
the foetus containing less oxygen than that in the placental sinuses, but 
having a higher carbonic acid tension, and, therefore, in its passage through 
the capillaries of the foetal villi, gaining oxygen and losing carbonic acid. 

Up to the time of birth the pulmonary respiratory processes are in 
complete abeyance ; and this has been explained by supposing that the 
respiratory centre in the medulla receives throughout the whole of intra- 
uterine life blood that is too highly oxygenated to call it into activity ; or, to 
use Dr. Foster's words, " the oxygen supply to the protoplasm of its nerve- 
cells is never brought so low as to set going the respiratory molecular 
explosions. As soon, however, as the intercourse between the maternal and 
umbilical blood is interrupted by separation of the placenta or by ligature 
of the umbilical cord, or when in any other way blood of sufficiently arterial 
quality ceases to find its way by the left ventricle to the medulla oblongata, 
the supply of oxygen in the respiratory centre sinks, and when the fall has 
reached a certain point an impulse of inspiration is generated, and the foetus 
for the first time breathes."^ The expansion of the thorax thus effected is to 
a certain extent permanent, and the diminution of the pressure in the 
pulmonary circulation which it occasions is the main cause determining 
an increased flow of blood through the pulmonary vessels, and so a decreased 
flow through the ductus arteriosus, which, as we have just seen, rapidly shrinks 
and becomes obliterated. 

Temperature. — In the adult the muscles and the glandular organs are 
supposed to be the main sources of the heat of the body ; in the foetus, 
however, these two systems are almost entirely quiescent, and at any rate 
contribute very little towards maintaining the temperature of the body. It 
must, however, be borne in mind that, owing to the conditions in which the 
foetus is placed, the cooling by radiation or evaporation must be extremely 

1 Foster, Text-book of Physiology, 3d edition, p. 626. 
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small, 80 that comparatively very slight metabolic changes suffice to keep 
the heat of the body at the normal temperature. That an actual production 
of heat on the part of the foetus does occur, is evident from the observations 
of Gusserow, which show that the temperature of the foetus immediately 
after birth is constantly from 0.1° to 0.3° C. above that of the uterus and 
vagina. 

Nutrition. — Concerning the nutrition of the foetus. Dr. Foster remarks: 
" If oxygen and carbonic acid thus pass by diffusion to and from the mother 
and the foetus, one might fairly expect that diffusible salts, proteids, and 
carbohydrates would be conveyed to the latter, and diffusible excretions 
carried away to the former, in the same way ; and if fats can pass directly 
into the portal blood during ordinary digestion, there can be no reason for 
doubting that this class of food-stuffs also would find its way to the foetus 
through the placental structures."^ 

There is indeed no doubt whatever that the materials at the expense of 
which the foetus is enabled to increase in size and complexity are derived 
from the maternal blood in the placenta, although as to the exact form and 
manner in which this conveyance is effected we have no definite knowledge. 

That the character of the maternal blood has a very marked and direct 
influence on the foetus, is evident from the occurrence of cases of congenital 
syphilis transmitted from the mother to her yet unborn offspring ; but it 
would also appear that the nutrition of the foetus is to a certain extent, and 
in a peculiar manner, independent of the mother. In evidence of this, 
Gusserow cites from Fumee^ the case of a woman who, while suffering from 
smallpox, bore twins, one of which was born dead with smallpox pustules 
on the Body, while the other was born living and healthy. 

Diffusible substances taken by the mother as medicine have been found in 
the foetus, proving that such substances can pass directly by the placenta — 
the only possible route — from mother to foetus. The best known examples 
of this are cases of syphilitic women who have taken iodide of potassium 
during the period of pregnancy, which iodide has afterwards been found in 
the foetus. Gusserow,* who has investigated a number of these cases very 
carefully, finds that although iodide of potassium does really pass from 
mother to foetus, yet that its passage is exceedingly slow, and that unless 
administered to the mother for more than fourteen days no traces of it are 
found in the foetal urine. 

Concerning the nature of the processes by which in the placenta nutrient 
matter is transferred from the maternal to the foetal bloodvessels, we know 
nothing definitely ; but it would appear probable that the process is really, 
at any rate in chief part, simply one of diffusion. Ercolani, relying mainly 
on the structure of the placenta in lower mammals, maintains that the layer 
of cells between the maternal and foetal vessels takes an active share in 
elaborating the nutrient matter for the foetus, and speaks of the whole 
placenta as a " glandular organ " whose main function is this elaboration of 
food. On the other hand. Dr. Gamgee points out that in cases of extra- 
uterine foctation development of the foetus and placenta proceeds in a normal 
manner ; and yet this layer of special secreting cells (Ercolani) is in these 
cases represented solely by the ordinary peritoneal epithelium. He also 
urges that we have in the blood of the mother a supply of diffusible food 
already elaborated, so that there would appear to be no need or purpose for 
any special secreting organ. 

1 Foster, Text-book of Physiolosjy, 3d edition, p. 622. 

2 Fum^e, Journal de Mddecine (1759). 

"Gusserow. '• Znr Lehre vom Stoffwechsel des Foetus." Archiv f. Gynakologie. 
Bd. III. Heft 2. 
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At a very early period the tissues of the foetus, especially the muscles, are 
very richly loaded with glycogen, which may be regarded as a store of 
partially elaborated material ready for immediate use whenever a demand 
arises for it.^ Later on, about the fifth week, the muscles have acquired 
their definite histological structure, and glycogen is found in them in much 
smaller quantities, but now begins to be deposited in the liver. 

Secretion. — In the foetus " the digestive functions are naturally, in the 
absence of all food from the alimentary canal, in abeyance. Though pepsin 
may be found in the gastric membrane at about the fourth month, it is 
doubtful whether a truly peptic gastric juice is secreted during intrauterine 
life ; trypsin appears in the pancreas somewhat later, but an amylolytic fer- 
ment cannot be obtained from that organ until after birth." ^ 

Excretion. — Excretion is doubtless in part effected by the placenta ; but 
in addition to this, special excretory organs — the liver and kidneys — come 
into functional activity at an early period. 

Bile is formed by the liver as early as the third month, and discharged 
into the intestine, where it accumulates, especially in the rectum, forming 
with desquamated epithelium, and possibly secretions from other parts of 
the intestinal tract, the substance known as meconium, in which bile salts, 
bile pigment, and also cholesterin have been recognized. 

Urine is also formed by the kidneys at an early period, according to 
Gusserow even during the second month. Its quantity is usually very small, 
but is subject to much individual variability. It appears, as a rule, to be 
passed through the cloacal aperture into the cavity of the amnion — i. e., the 
space between the true amnion and the body of the foetus. If from any 
reason it is unable to escape, it accumulates in the bladder, at th»base of 
the allantoic stalk, which may become greatly distended. 

In the liquor amnii both urea and uric acid have been recognized ; and, 
says Gusserow, the urea is formed by the foetus. This must be so in ovipar- 
ous vertebrates, as birds, in which there is no other source for the urea but 
the secreting activity of the kidneys. That the kidney of the human foetus 
is capable of acting in a normal manner is proved by the cases in which 
iodide of potassium administered to the mother was found in the urine of the 
foetus. 

1 Foster, op. cit., p. 623. 

^ Poster, op. cit., p. 624, quoted from Langendorff'. 



CHAPTEE YI. 



THE PELVIS. 

The main interest which the pelvis presents from the obstetric point of view 
rests in this structure regarded as a whole. It is when bound together as 
one compact body that the several component parts acquire obstetric value. 

The minute study of the several bones throughout the successive stages of 
development has, indeed, a high scientific and even applied interest as 
throwing light upon the origin of the malformations, diseases, and distor- 
tions of the pelvis. But this study would exceed the limits necessarily im- 
posed upon this work. We shall, therefore, give but a brief sketch of the 
component elements of the pelvis, and shall describe more fully the great 
obstetric structure built up by the consolidation of these elements. 

The pelvis is composed of bones and ligaments. 

There are four bones: the sacrum, the coccyx, and the two coxal, innomi- 
nate, or iliac bones. 

1. The sacrum is a single, symmetrical bone of a quadrangular pyramidal 
form, wide above, tapering below. It rests between the two ossa innominata, 
wedged between them. On its posterior surface it presents the crested ridge 
of the sacral vertebral elements, strongly marked above, less marked below. 
On either side of this ridge are the posterior sacral foramina. It is convex. 
The anterior or inner surface is the more important in its obstetric bearings. 
It is strongly concave, forming the hollow of the sacrum. This is bounded 
above by the projecting promontory, formed partly by the first sacral ver- 
tebra, but completed by the last lumbar vertebra, which rests upon the 
sacrum. The inner surface is smooth, presenting on either side of the 
median line the openings which give exit to the sacral nerves. At the lower 
end is the articular surface by which it is united to the coccyx. The sacrum 
in its origin consists of five vertebrae. These become fused together at the 
age of eight or ten. It becomes one solid bone at puberty or a little later. 

2. The coccyx consists of four or five small rudimentary vertebne. It may 
be regarded as an appendix to the sacrum. It forms a triangle, the base of 
which is articulated with the apex of the sacrum. Its anterior surface, con- 
cave in continuity with the concavity of the sacrum, is in near relation with 
the rectum. The posterior surface is rough, convex, and lies almost sub- 
jacent to the skin. It can always be felt behind the anus, and thus forms a 
landmark in examinations. In man the coccyx is rudimentary ; in many 
animals it is developed into the tail. 

3. The OS innominatum or ilium or coxal hone is one of a pair, articulated 
behind with the sacrum, and joining its fellow in the median line at the 
symphysis pubis. It consists of two parts distinct in character : one inferior, 
flattened from before backwards, nearly vertical ; the other, upper, larger, 
flattened, and projecting from within outwards. These parts uniting form 
an obtuse angle projecting inwards. The external or femoral aspect presents 
about its middle the cotyloid cavity. This is hemispherical, smooth, and car- 
tilaginous ; it holds the head of the femur ; it looks downwards, outwards, 
and a little forward. A small cavity at its bottom gives attachment to the 
round ligament which ties the head of the femur to the cavity. The upper 
part of the external surface is expanded, convex in front, concave behind. 
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It is traversed by two slightly elevated ridges, the semicircular lines, one 
above, one below. Between the two lines is a broad space, to which is 
attached the gluteus medius. In front of the inferior line is a stiJl broader 
space, which receives the insertion of the gluteus minimus. A small space 
above, marked out by the superior line or curve descending from the edge 
of the bone a little in front of the posterior superior spine to the greater 
sciatic notch, at the posterior border of the bone, gives attachment to the 
gluteus maximus. 

The inferior part of the external surface— ihdit is, the lower and vertical 
half of the os cox^— presents the obturator foramen. This hole is bounded 
above by the body of the pubes, directly above it by the horizontal ramus of 
the pubes, outwardly by the ischium, a stout column slightly concave in front 
serving to support the cotyloid cavity, and terminated below by a rounded 
body, the sciatic tuberosity, and inwardly and below by the ischio-pubic ramus. 

The Internal or Pelvic Aspect.— A projecting line, the linea innomi- 
nata or iliopectinea, separates this aspect into two parts. This line has a 
blunt edge, convex from above downwards, concave from before backwards; 
it is limited in front by the ilio-pectineal eminence, behind by the sacro-iliac 
symphysis. This line constitutes a part of the upper strait of the pelvis. 
The upper half of the internal surface looks upwards and inwards; it presents 
behind a strong tuberosity, the iliac tuberosity, convex, very unequal, giving 
attachment to the ligaments which bind the os innominatum behind to the 
sacrum ; an articular surface, called auricular from its shape, corresponding 
to the sacrum ; and more forward is a broad, smooth excavation filled by 
the iliacus muscle ; this is the internal iliac fossa. 

The lower half of the internal aspect, that part below the linea iliopectinea, 
presents behind a quadrilateral bony surface, smooth, slightly concave, 
directed obliquely from above downw^ards, from behind forwards, and from 
without inwards. This surface constitutes, above, the floor of the cotyloid 
cavity. More in front is the inner surface of the obturator foramen. Above 
this foramen is the posterior surface of the horizontal branch of the pubes; 
within and above is the posterior surface of the body of the pubes ; within 
and below is the posterior surface of the ischio-pubic branch; below and 
behind is the posterior surface of the ischium. 

The circumference is divided arbitrarily into four borders : 1. The upper 
border or iliac crest is marked in front by the antero-superior iliac spine, behind 
by the postero-superior iliac spine. It has nearly the form of the letter S- 
It presents two lips ; the external gives attachment to the greater obliquus 
abdominis muscle, the internal to the transversus muscle, and the line between 
the lips to the lesser oblique muscle. 2. The lower border, the pubic, is the 
shortest. The upper part presents the articular surface which corresponds 
with its fellow from the opposite side. This surface is an oval facet. The 
lower part, diverging from its fellow backwards and downwards, is the ischio- 
pubic branch. 3. The anterior border, the inguinal, is concave and limited 
outwardly by the antero-superior iliac spine, inwardly by the angle of the 
pubes. The posterior part is sinuous ; it shows the antero-superior iliac spine, 
which gives insertion to muscles and to the external extremity of the round 
ligaaient ; below there is a notch ; then the antero-inferior iliac spine ; and 
lastly, a groove, in which play the united tendons of the psoas and iliac 
muscles. The anterior portion, horizontal, regular, has a triangular surface, 
presenting a base, apex, and two sides. The base is marked by a rounded 
eminence, the iliopectineal eminence; the apex by a sharp prominence the 
spine of the pubes. This is called the pectineal ridge or crista pubis. 4. The 
loiver border is comprised between the postero-superior iliac spine and the 
tuber ischii. It is very irregular and presents — a, the posterior and superior 
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iliac spine; b, a small notch ; c, the posterior and inferior iliac spine ; d, a 
large notch, the sciatic notch, destined to form, with the help of the great and 
small sacro-sciatic ligament, the greater sciatic foramen ; e, a pointed triangular 
eminence, the ischiatic spine; f, a groove serving as a pulley of reflection to 
the tendon of the obturator internus muscle ; g, the sciatic tuberosity. 

The OS innominatum is developed from three primitive points of ossifica- 
tion and eight supplementary points. Of the three primitive points, the 
first appears in the ilium, from the fiftieth to the sixtieth day of intrauterine 
life ; the second appears in the ischium at the beginning of the fourth month 
of gestation ; the third in the pubic portion at four months and a half. The 
fusion of the ischio-pubic branch is efi'ected at twelve or fourteen years of 
age; that of the three primitive points, ilium, ischium, and pubes, meeting 
in the cotyloid cavity, at fifteen or sixteen. 

Of the eight supplementary points, there are three for the cotyloid cavity, 
one for the anterior and inferior iliac spine, one for the crista ilii and its 
antero-superior spine, one for the sciatic tuberosity and the ischio-pubic 



Fig. 52. 




The thiu-.k puimauv centres unite through y-siiaped piece arout pubehty. Epiphyses appear about 

PUBERTY, AND UNITE ABOUT 25tI1 YEAR. (After GUAV.) 

branch, two for the spine and angle of the pubes. This survey of the 
development of the bone is important as throwing light upon the genesis of 
deformities of the pelvis during childhood. Superincumbent pressure through 
the sacrum falling upon the cotyloid cavities which hold the heads of the 
femora tends to concentric collapse if the bones are not well set. Thus the 
points of chief indentation are those where the several primitive bones, ilium, 
ischium, and pubes meet. (See Fig. 52.) 

These bones may be studied by following the above description, or the more 
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detailed descriptions of systematic works on anatomy, on the dried separate 
bones. But the main points may be satisfactorily traced on the consolidated 
pelvis, which further enables the student to follow the description ot the 
ligaments and other features of the pelvis in its obstetric bearings. 

The Pelvis as a Whole. 

The component bones are united by joints. 1. The lumbo-pelvic joint, 
which unites the spinal column to the sacrum. 2. The sacro-coccygeal joint. 
3, 4. The sacro-iliac joints uniting each ilium to the sacrum. 5. The sym- 
physis pubis. 

The modes of articulation have interesting obstetric bearings. 

I. The Lumbo pelvic or Sacro-vertebral Joints.— The sacrum is 
joined to the fifth lumbar vertebra by three articulations ; the middle one is 
a symphysis; the two others, lateral, are arthroses. 

a. The saero-vertebral symphysis presents two large oval articular surfaces 
— one on the base of the sacrum, the other on the lower surface of the fifth 
vertebra. It resembles all the intervertebral disks in having a soft central 
part and a peripheral fibro-cartilaginous part. It is very obliquely cut, the 
front part being twice as high as the hinder part. The peripheral ligaments 
are simply prolongations of the vertebral ligaments. 

b. The sacro-vertebral arthroses; one on either side. Each presents two 
articular surfaces, one being on the articular apophysis of the sacrum, the 
other on the articular apophysis of the fifth lumbar vertebra. They are 
united by ligaments, one of which is capsular. There is a yellow* ligament 
resembling the yellow ligaments of the vertebral column. The other liga- 
ments bind the sacrum to the bodies and spinous processes of the vertebrae. 

II. The Sacro coccygeal Joint and Intercoccygeal Joints. — The 
sacro-coccygeal joint is an amphiarthrosis ; it is composed of two articular 
surfaces, an interosseous fibro-cartilage, and four peripheral ligaments. The 
sacral articular surface is oval, slightly convex ; the coccygeal surface is 
concave to correspond. Cruveilhier says it sometimes possesses a synovial 
membrane. The interosseous fibro-cartilage is thick, and presents many 
varieties in the extent of the soft or central portion. Great differences result 
in the mobility of the articulation. After the age of thirty-five, the fibro- 
cartilage may undergo ossification, and the mobility is lost. Verneau says 
it is not rare to find in subjects still young the first piece of the coccyx con- 
solidated with the last sacral vertebra. 

III. , IV. The Sacro iliac Joints or Synchondroses. — The bones are 
held together by powerful interosseous ligaments, the opposing bones being 
covered by cartilage. 

There is also a small synovial membrane. The ligaments are of two 
kinds: four sacro-iliac ligaments and two sacro-sciatic. 1. The anterior 
sacro-iliac ligament is formed by periosteum which passes over the anterior 
surface of the opposing bones. 2. The superior sacro-iliac ligament, analo- 
gous to the anterior, but thicker, is formed from the periosteum stretching 
from the wing of the sacrum to the internal iliac fossa, and passing over the 
articulation. 3. The inferior sacro-iliac ligament rises above from the pos- 
terior and upper iliac spine, and is directed downwards to attach itself to 
the tubercle situated outside the third posterior sacral foramen. Its deepest 
fibres spring above, from the two posterior iliac spines as well as from the 
middle notch, and are inserted below over the entire space comprised between 
the tubercles situated outside of the second and third posterior sacral fora- 
mina. 4. The jjosterior sacro-sciatic ligament is the strongest and most 
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important of all ; its deepest fibres are the shortest ; it presents two layers ; 
the more superficial, composed of interlacing fasciculi, extends from the pos- 
terior part of the iliac crest and the rough surface below it to the tubercles 
situated outside the first posterior sacral foramina. The deeper layer occu- 
pies the large excavation situated directly behind the two articular surfaces, 
and is attached to the opposing aspect of the bones. 

5. The great sacro-sciatic ligament is situated on the lateral and posterior 
part of the pelvis. Its shape is triangular ; the base (very wide) is chiefly 
inserted into the lower portion of the lateral edge of the sacrum and coccyx, 
and accessorily to the tubercles of the sacrum outside the last three posterior 
sacral foramina, to the posterior surface of the inferior sacro-iliac ligament 
and to the postero-inferior iliac spine. The apex is inserted on the external 
aspect of the sciatic tuberosity. The anterior aspect of the ligament is in 
relation above with the lesser sacro-sciatic ligament ; the posterior surface is 
covered by the gluteus maximus; the upper border helps in closing the 
greater sciatic notch, and limits, above, the posterior part of the great sciatic 
foramen, and, below, the lower part of the small sciatic foramen. The lower 
edge circumscribes the inferior strait at its lateral and posterior parts. 

6. The lesser sacro-sciatic ligament, exactly triangular, is situated in front 
of the greater sacro-sciatic ligament, and is joined with it at its upper part, 
being separated below by the lesser sciatic foramen. It is attached by its 
base to the lower part of the border of the sacrum and coccyx, and by its 
apex to the sciatic spine. The great notch is thus divided into two portions : 
the first, large and oval, the great sciatic foramen, through which pass the 
pyramidal muscle, the great and small sciatic nerves, gluteal arteries and 
veins, the sciatic and pudic vessels ; the second, triangular, is the lesser sciatic 
foramen; through it pass the tendon of the obturator internus and the 
internal pudic vessels. These leave the pelvis by the great foramen, turn 
round the posterior aspect of the lesser ligament, and reenter the pelvic 
cavity by the lesser foramen. 

The two sacro-sciatic ligaments help to consolidate the sacro-iliac articula- 
tion. The foetal head descending into the pelvic cavity pushes back the 
lower end of the sacrum, transforming this bone into a lever, the action of 
which tends to dislocate the sacro-iliac joint; but the two sacro-sciatic 
ligaments oppose this displacement by holding in the lower end of the 
sacrum, for the more forcible the pressure of the foetal head, the more strained 
are the ligaments, and the sacrum, thus pulled in two opposite directions by 
two equal forces, remains immovable. The sacro-sciatic ligaments moreover 
serve to complete the walls of the pelvis. Their structure admits of a certain 
degree of elasticity, and thus diminishes the shock and compression of labor. 

V. The Symphysis Pubis, formed by the meeting of the pubic portion 
of the innominate bones, plays a most important part as a landmark and 
guide in the mechanism of labor. The opposing bones present a small oval 
surface covered by a fibro-cartilaginous disk. In females there is a distinct 
articular surface. Sappey describes it as an amphiarthrosis or symphysis, 
resembling the articulation of the sacrum Avith the fifth lumbar vertebra. 
The interpubic fibro-cartilage is analogous to the intervertebral disks. 
Behind, this fibro-cartilage is thicker than in front, and projects beyond the 
bones, forming a ridge or knob, felt on making a digital examination. The 
centre of this fibro-cartilage is softer, simulating a synovial surface. In 
pregnancy, this soft portion is enlarged, and gives a slight degree of mobility 
to the symphysis. 

The joint is further secured by %«?ne?i^s. Peripheral ligaments. 1. The 
anterior is composed of periosteum ; it is strengthened by tendinous fibres of 
the muscles inserted upon the body of the pubes. This ligament is thick 
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and strong. 2. The posterior is thicker still, and resembles it in origin and 
disposition. 3. The inferior subpubic or triangular ligament is much thicker. 
Its upper border adheres in the centre to the interosseous fibro-cartilage ; its 
ends are attached to the descending rami of the pubes ; its concavity lorras 
the roof of an arch, the pubic arch, under which the child's head revolves as 
it passes the vulva. ^ 

The mobility of the pelvic joints is a question of great practical interest. 
As a general fact, it may be stated that the degree of mobility is commonly 
very slight ; nor can it be said that the pelvis forms a rigid case. The several 
joints strengthen each other. It must be clear that no one joint, excepting 
the sacro-coccygeal, moves much if the rest are fixed. Thus, under ordinary 
circumstances, the movement of the pubic symphysis is very slight; but if the 
pubic symphysis be separated from the iliac bones by sawing through the 
pubic rami, it will be found that the two portions remaining can be moved 
freely. Hence, in discussing the operation of symphysiotomy, or division of 
the symphysis pubis, in order to enlarge the circumference of the pelvic 
brim, we have to postulate a yielding of the sacro-iliac joints. 

What, then, are the movements of the sacro iliac joints f These joints are 
hardly susceptible of movement if the pelvis is intact ; but if the pubic 
symphysis be sawn away and the sacrum be held fixed, the os innominatum 
may be made to execute a movement of opening and shutting upon the sacrum. 

The sacro-coccygeal movements are extensive and important. Under labor^ 
the foetal head at the outlet forces the coccyx back to* the extent of an inch, 
expanding the outlet of the pelvis to that extent in the conjugate diameter — ■ 
retropulsion. Lenoir (1865) maintains that part of this retropulsive move- 
ment is due to the yielding of the first two coccygeal joints, so that the 
coccygeal curve is straightened. This intercoccygeai movement is some- 
times preserved even when the sacro-coccygeal joint is anchylosed and fixed. 
The sacro-vertebral joints permit of slight movements. They share in the 
general movements of the pelvis on the vertebral column. These are move- 
ments of flexion and extension, of lateral inclination and even of circum- 
duction. The movements of flexion and extension alone have an obstetric 
interest. The vertebral column can bend itself upon the pelvis, and the 
pelvis may bend itself upon the vertebral column. By these movements the 
relation of the planes and axes of the pelvis to the horizon or to the vertebral 
column are considerably modified. Thus, when the woman lies with her 
knees drawn up and the body curved forward, the axis of the pelvic inlet is 
made to approach parallelism with the spinal column. This attitude is 
instinctively taken by women when labor-pains come on. In the upright 
attitude, the convexity of the lumbo-dorsal spine is increased, the sacro- 
vertebral prominence especially is increased, the lower part of the sacrum is 
tilted up, the pubic symphysis is lowered; the axis of the brim approaches 
more to the horizon. Zaglas and Duncan contend that the sacrum may 
execute a movement of oscillation under the vertebral column — that is, that 
the base of the sacrum may move backwards and forwards, the promontory 
advancing and retreating so as to lessen or increase the conjugate diameter 
of the pelvis; and Duncan explains very plausibly the different positions 
taken by women in labor according to the stage of advance of the head. 
Tarnier and other authorities do not accept this view ; and it appears to us, 
as the result of some study, that the assumed advance and retreat of the 
promontory is more apparent than real. The amount of movement permitted 
between the fifth lumbar vertebra and the base of the sacrum must be 
extremely limited. A careful observation of the form of the joints, the rela- 
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tions of the bones, and the strength and bearings of the ligaments, is sufficient 
to prove this. The degree of backward and forward movement between 
any two of the lumbar vertebrse themselves is very small. The aggregate 
arching and straightening movements of the lumbar vertebrte combined 
with^ that of the sacrum are very appreciable. In this way the forward 
arching of the lower lumbar vertebra and sacrum together constitutes a 
virtual promontory. But the true sacral promontory is nearly fixed. The 
degree to which a false promontory may attain is well illustrated in cases of 
scoliosis. 

A closely correlated point is the question, WJiat increase of space is to he 
obtained from the yielding of the ligaments which contribute to make up the 
framework of the pelvis f There can be little doubt that the sacro-sciatic 
ligaments retreat to a small extent before the pressure of the child's head. 
As these ligaments are elastic they quickly recover their former state, so 
that it is difficult to estimate the extent of their yielding capacity. In the 
dried pelvis all is rigid, and experiments to illustrate the mechanism of 
labor made with a dead child on such a pelvis are not altogether trustworthy 
exponents of what takes place in the living subject. 

The Softening of the Pelvic Joints in Pregnancy and Labor. — The ques- 
tion must be examined fr6m two points of view: first, during gestation; sec- 
ondly, during labor and puerpery. 

1. Softening of the Pelvic Joints During Gestation. — Softening 
has been observed in pregnant women and in subjects dying after abortion, 
so that the process cannot be due to the pressure encountered in labor. Hodge 
saw a marked case at the fifth month. Blundell relates four cases. Other 
cases have been observed. The analogical argument from animals is strong. 
In some mammalia the bones become so loose during gestation that they are 
almost lost in the midst of the soft parts. Robertson says : " In certain ani- 
mals the cartilaginous union of the ossa innominata at the pubes becomes 
ossified. This is hardly ever the case in woman. In her, the pubic and 
sarco-iliac symphyses admit of slight relaxation and motion. By far the 
most remarkable example of it is in the guinea-pig. A pregnant one, 
expected to farrow the following night, was laid on her back; the hinder 
extremities fell apart and lay flat on the table, indicating that there was no 
firm union at the pubes. Applying the finger externally showed there was 
an open space of at least an inch. It was then killed. In the uterus were 
three apparently full-grown foetuses, so disproportionably large in reference 
to the size of the mother, that they could not escape through the pelvis of so 
small an animal unless this were facilitated by some special provision." The 
skull was insusceptible of moulding. Chailly asserted that softening of the 
ligaments was a constant phenomenon in gestation. Jacquemin thinks the 
ligamentous union of the pelvic bones is always swollen to a third or even 
greater volume. Velpeau endorses the views of Chailly. Lenoir affirms 
that there is a decided widening of the pelvic diameters during pregnancy. 
Dubois recognized the mobility. Fordyce Barker relates some striking 
instances. 

2. Softening of the Pelvic Joints during Labor and Puerpery. 
— Observations showing relaxation of the joints after labor are numerous 
and conclusive. Bertin and Bouvard in a celebrated thesis demonstrated 
the relaxation of the joints on a specimen." Dusch, van Swieten, Smellie, 
Levret, Desault, Boyer, and others relate cases actually observed. Laborie, 
in an instructive memoir,^ contends for the affirmative. D'Outrepout says 
that in all dissections of puerperal women he recognized a considerable 
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widening of the three pelvic symphyses. This he never failed to ^^j 
the bodies of women dying during pregnancy or labor. He refers to Meckel 
as confirming this fact. Denman recogni zed the mobility, and gives a good 
description of the affection. Knox and Eokitansky confirm these observa- 
tions. We ourselves have seen instances which leave no doubt in our minds. 
Dr. Snelling^ collects many of the recorded facts. 

3. A third question arises : Is the softening constant in gestation 
AND IN LABOR? Or, in Other words. Is it of pathological import? 

The evidence is sufficient to prove that in gestation the interosseous tissues 
and the ligaments swell in common with all the pelvic structures ; and the 
frequency with which mobility has been observed, without being followed by 
any disease or impairment of the joints, is sufficient to prove that the phe- 
nomenon is physiological. The relaxation is not produced during labor ; it 
is consecutive upon the relaxation of gestation. 

In labor many women complain of a feeling of strain upon the pelvis, as 
if they were splitting open at the joints. Much reliance cannot be placed 
upon this subjective sensation. But in a certain proportion of cases a real 
looseness of the joints after labor is not only obvious to the subject, but also 
to the physician. Most get well without exhibiting any sign of arthritis or 
other mischief Such cases, then, may be regarded as slight excesses of the 
physiological process. In some cases evidences of arthritis have appeared. 
But these probably began physiologically, the morbid process being the pro- 
duct of some local or constitutional accident. Stoltz, however, insisted that 
the relaxation is almost always of a pathological origin. But it is certain 
that in a large proportion of cases the subjects were healthy. In cases re- 
lated by Trousseau, Hayn, and others, the subjects being tuberculous, in- 
flammation and suppuration were found in the joints. We must not forget 
that distant joints — the knee, elbow, shoulder, hip — are subject to suppura- 
tive inflammation under certain puerperal complications. 

Diagnosis. — The chief point to which attention is drawn is impairment 
of the power of standing or walking. In one case, observed after labor, 
Fordyce Barker was struck with the circumstance that the patient could 
stand with comparative ease resting upon either leg, but that she could not 
balance herself upon both legs at once. 

Duration and Treatment of the Severe Cases. — The patients get 
relief by adapting a firm girdle round the pelvis, so as to compress the joints. 
Under the use of this contrivance and rest, some cases recover in a few 
months, but some remain crippled for years. It does not appear possible to 
restore to joints which have been widely separated, and whose ligaments 
have been overstretched, their normal compactness. 

These propositions may be stated : 

1. There is mutual adaptation in labor between the child's head, and the 
canal through which it has to pass. 

2. The head yields most in this adaptation. 

8. The bony pelvis is not absolutely rigid; it yields a little at the joints, 
and the complementary ligaments also yield a little. 

4. Under this combined yielding of all the factors much violence is 
avoided to mother and child. Probably the intrapelvic muscle and fascia 
would be more frequently torn if the bones and ligaments were absolutely 
fixed. 

1 American Journ. of Obstetrics, 1870. 
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The Soft Parts of the Pelvis. 

We have now to consider the pelvic skeleton with its ligaments, as it is 
when clothed with muscles and other soft structures. These soft parts, 
especially the muscles — leaving aside for the present the uterus and vagina 
— are material factors in the mechanical problem of labor. Other soft 
parts, as the vessels and nerves, are concerned in various phenomena arising 
in connection with labor. 

The external surface may be very briefly described. The sacro-coccygeal 
region is covered by skin and the insertions of the sacro-lumbar muscles, 
which fill the channels on either side of the spinous processes ; a strong 
aponeurosis covers them in. The coccyx is covered by them and a little con- 
nective tissue. The spines of the sacrum can be traced along by the finger 
continuously with the spines of the lumbar and dorsal vertebrte. These 
spines serve as landmarks in exploration. The depression between the base 
of the sacrum and the fifth and fourth lumbar vertebrse is especially 
important as indicating the position of the sacral promontory internally. It 
is one point used in measuring the outside antero-posterior or conjugate 
diameter of the pelvis ; the other point being the outer surface of the 
symphysis pubis, also easily felt. 

Between the vulvar and sacro-coccygeal regions very thick fleshy parts 
are found which make up the root of the thigh and the gluteal region. The 
rectus internus, the adductors, the external obturator, and gluteus maximus 
muscles present the chief interest. The adductors, very powerful muscles 
attached to the outer surface of the pelvis and to the femur, bring the thighs 
together, opposing sexual intercourse (hence styled custodes virginitatis), and 
opposing the passage of the head in labor and obstetric operations. 

The Soft Parts which Line the Interior of the Greater Pelvis. — The 
internal iliac fossa is covered by the iliac muscle, a broad, radiated, trian- 
gular fleshy mass. Its fibres spring from the entire surface of the fossa, and, 
gathering together, pass under Poupart's ligament, uniting with the tendon 
of the psoas, to be inserted on the lesser trochanter. It serves as a cushion 
to the gravid uterus. When it contracts it flexes and abducts the thigh. 
The channels on either side of the sacral promontory are partly filled by the 
psoas magnus. This muscle is fusiform. Springing from the sides of the 
lumbar vertebrte, it traverses the pelvis along the border of the brim, over- 
lapping it a little. It passes under the femoral arch ; its tendon, to which 
the iliacus becomes attached, is inserted in the lesser trochanter. It flexes 
the thigh and pelvis upon the vertebral column. The muscles are covered 
in by an aponeurosis — the fascia iliaca. This fascia supplies a sheath for the 
external iliac vessels. 

The aorte divides at the level of the lower part of the fourth lumbar 
vertebra, forming the two common iliacs. These run downwards and outwards, 
crossing obliquely the side of the body of the fifth lumbar vertebra, thence 
along the inner edge of the psoas muscle, and reaching the level of the sacro- 
iliac articulation, bifurcate to form the external and internal iliac arteries. 
The ureters and ovarian vessels pass in front of them." 

The internal iliac artery plunges into the true pelvis, whilst the external 
iliac artery keeps the course of the common iliac, adhering to the inner 
border of the psoas, thus reaching the crural arch, under which it runs and 
becomes the femoral artery. It throws off" the epigastric and iliac circumflex 
arteries. 

The Veins. — The external iliac vein is the continuation of the femoral. It 
runs from the crural arch to the sacro-iliac symphysis, where it joins the 
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hypogastric vein, to form the common iliac vein. In the greater part of its 
course the external iliac vein is placed inside the artery and attached to it ; 
near the sacro-iliac joint it gets behind the artery. The compression of this 
vein by the gravid uterus is said (Tarnier) to explain the frequency of 
varices in the legs. But this factor, not to be disregarded, is, we believe, 
less operative than is the general vascular tension and turgescence of 
gestation. 

The common iliac vein springs from the union of the external and internal 
iliac veins. Running upwards and inwards to the level of the joint of the 
fourth and fifth lumbar vertebrae, it joins the vein from the opposite side to 
form the vena cava inferior. This trunk is situated to the right of the aorta. 

The nerves which traverse this region are two : the crural nerve and the 
genito-crural. The crural nerve rises from the lumbar plexus, is directed 
downwards, and traverses the iliac fossa, where it is placed between the iliac 
fascia and the psoas-iliacus, to which it furnishes twigs. Lower down, it gets 
under the crural arch, and gives branches to the muscles of the thigh ; other 
branches supply the skin. The genito-crural nerve also rises from the lumbar 
plexus, runs downwards, and gets behind the iliac fascia, descending to the 
femoral arch. There it bifurcates; the internal branch runs through the 
inguinal canal and distributes itself in the labium majus. The external 
branch continues its course to the skin of the thigh. 

Modifications of the Upper Pelvis by the Soft Parts. — The iliac 
muscle lessens the depth of the iliac fossa. The psoas muscles and the 
vessels attached to their inner border cover at the side the entrance of the 
pelvic brim from the sacro-iliac symphysis to the iliopectineal eminences, so 
that this strait is transformed into a curvilinear triangle. These muscles 
and vessels therefore conceal a part of the upper strait, and considerably 
alter its width. The transverse diameter is thus shortened more than half 
an inch, or 1.5 cm. The oblique diameters are scarcely affected. Thus 
the transverse and oblique diameters are nearly equalized. How, then, do 
we explain the fact that the foetal head almost always enters in the oblique 
diameter ? Tarnier suggests as the most plausible theory that the transverse 
diameter is too near the sacro-vertebral angle, and that the biparietal 
diameter of the foetal head is too long to permit it to engage in the brim at 
this level and in this direction, for one of the parietal protuberances would 
be arrested by the promontory. We have been accustomed to explain the 
oblique presentations in the following manner : In the first place a certain 
proportion of entrances at the brim are really transverse ; secondly, the 
lower segment of the uterus containing the foetal head is seized between the 
bellies of the opposing psoas muscles. If the slightest obliquity of the 
head exist, or if, as almost always is the case, one end of the lever formed 
by the foetal head offer more surface for the psoas to act upon than the 
other end, it is necessarily driven forwards in advance of the transverse 
diameter of the brim — that is, the head assumes the oblique position. The 
occipital dip also disposes to screw-rotation. 

The psoas-iliacal muscles, by their thickness, increase the depth of the 
pelvic cavity at the posterior part. The psoas muscles, when in tension, 
impede the entrance of the foetal part. It thus becomes useful to relax 
them by flexing the limbs. The part of the upper strait comprised between 
the middle of the promontory and the sacro-iliac symphysis is covered by 
the fifth branch of the lumbar nerves, by the common iliac artery and 
vein, by the origin of the internal iliac artery and vein. At the left also 
we find the commencement of the rectum. 

The Soft Parts which Line the Cavity of the True Pelvis.— To the right 
and left are the pyramidal muscle and the internal obturator muscle. In 
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front are the bladder and urethra ; behind, the rectum. Vessels and nerves 
also are found. 

1. The pyramidal muscle is inserted by several digitations to the anterior 
face of the side of the sacrum, outside the last four sacral foramina, and to 
the highest part of the great sacro-sciatic ligament. The muscle then 
passes across the great sciatic notch, which it partly fills, accompanied by 
the sacral plexus and the sciatic and gluteal vessels. Thence the fleshy 
fibres run to a tendon, which is inserted in the great trochanter. At the 
level of the great sciatic notch the muscle is covered by the gluteus maximus. 
An investing aponeurosis covers the pyramidal muscle throughout its whole 
intrapelvic course. It closes the great sciatic foramen, and is inserted into 
the border of the sciatic notch to the sciatic spine at the side of the sacrum. 
In front it is continuous with pelvic aponeurosis. 

2. The obturator internus muscle is inserted over the surface which corre- 
sponds to the cotyloid cavity, over the circuit of the obturator foramen, on 
the obturator membrane; its fibres unite to a tendon which passes through 
the small sciatic foramen, and is inserted into the great trochanter. It is 
covered by an aponeurosis, which is divided into two layers by a fibrous 
arch — the pubio-sciatic — which, adhering to the aponeurosis of the muscle, 
runs as a cord from the pubes to the ischiatic spine, and gives attachment 
to the levator ani. The part of the aponeurosis above the pubio-sciatic 
arch is continuous with the pelvic fascia; the part below this arch forms, 
by its posterior surface, the external ischio-rectal hollow. 

The bladder is situated behind the pubes. It varies greatly in size accord- 
ing to its contents. The relations of the bladder and other pelvic organs 
will be described when tracing the peritoneum. 

The rectum begins at the level of the left sacro-iliac symphysis, reaches 
the median line near the third sacral vertebra, then follows the anterior 
surface of the sacrum and coccyx, and terminates a little in front of the 
coccyx by traversing the perineal floor. From an obstetrical point of view, 
the rectum may be divided into two parts: the upper, applied to the sacral 
hollow, may be compressed by the foetal head in its descent ; the lower part 
enters into the perineal floor, and may participate in its distention. This is 
so marked that in some cases the lower inch or more of the rectum may be 
everted, and fissured. The arteries of the rectum are the mperior hemor- 
rhoidal, which come from the inferior mesenteric ; the middle hemorrhoidal, 
which come direct from the hypogastric ; and the inferior hemorrhoidal, 
coming from the internal pudic. The veins of the rectum all empty them- 
selves into the inferior mesenteric. Those which come from the mucous 
membrane form a remarkable netxvorh in the submucous connective tissue, 
greatly developed at the level of the semilunar folds. This dilatation, espe- 
cially marked during gestation and labor, gives rise to hemorrhoids, or piles. 
The lymphatic vessels of the rectum are numerous. They come from the 
mucous membrane, and run into a series of ganglia situated along the pos- 
terior aspect of the rectum. This abundance of lymphatics accounts for the 
faculty of absorbing nutritious and medicinal agents which is sometimes so 
usefully appealed to. 

The nerves come mostly from the great sympathetic, some from the cerebro- 
spinal system. 

Vessels and Nerves of the Walls of the Pelvis. — We have seen 
that the internal iliac or hypogastric artery branches off' from the common 
iliac ; it descends in front of the sacro-iliac synchondrosis, the pyramidal 
muscle, and the sacral plexus. It divides into a number of branches — 
umbilical, vesical, middle hemorrhoidal, uterine, vaginal, gluteal, obturator, 
ilio-lumbar, lateral sacral, ischiatic, and internal pudic. The middle sacral 
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artery springs direct from the aorta. It desceuds vertically, and is very- 
small. Veins corresponding in name with the arteries accompany them. 

The nerves mostly come from the sacral plexus. This plexus is formed 
by the union of the anteriot- sacral nerves and the lumbo-sacral branch. It 
has the form of a triangle, whose basis occupies the entire length of_ the 
sacrum, and whose apex, directed outwards, answers to the great sciatic 
notch above the spine of this name. There the branches of the sacral plexus 
unite to form a large trunk — the sciatic nerve — which supplies the lower 
extremity. The cramps so often complained of during labor are partly due 
to the pressure of the foetal head upon the sacral plexus. The internal pudic 
nerve detaches itself from the plexus, accompanies the pudic artery, and is 
distributed to the muscles of the vagina and perineum, to the vulvar region. 
The obturator nerve comes from the lumbar plexus, traverses the psoas, passes 
the angle of bifurcation of the common iliac vessels, and, leaving the pelvis 
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(After Savage.) 

a. Psoas muscle, h. Common iliac artery and vein. c. Internal iliac artery and vein. d. Sajibena vein 
and rectum 1. Superficial lympliatics of the groin. 2. Saphena lymphatic glands. 3. Superficial inguinal 
glands, i. Deep inguinal glands. 5. External iliac lympliatics. 

by the obturator foramen, gives branches to the adductor muscles. This 
nerve is liable to pressure from the foetal occiput in occipito-anterior posi- 
tions ; and R. Barnes has frequently diagnosed the position of the head at 
the end of gestation and in labor by the pain referred to the distribution of 
this nerve. 

Modifications of the Pelvic Cavity by the Soft Parts. — The 
obturator and pyramidal muscles are thin, and cannot much alter the dimen- 
sions of the pel vic diameters. 

The lymphatics play such an important part in the physiology and pathology 
of gestation and puerpery that they call for particular attention. These 
eminently absorbing vessels begin at the periphery. 

First, we notice the svperficial or subcutaneous lymphatics, which come from 
the thigh, and unite with superficial vessels and glands ; secondly, deep 
lymphatic glands, which receive the deep lymphatic vessels which accom- 
pany the femoral artery and vein. The superficial and deep glands com- 
municate. Thirdly, we may trace in Fig. 54 (1, 2), superior lumbar glands, 
receiving the upper or spermatic set of lymphatics from the uterus and 
appendages, some of the renal lymphatics, some of the lacteals, and the 
efferent communicants from the (3) inferior lumbar glands, which receive 
the efferent lymphatics from the sacral and iliac glands ; (4) the sacral lym- 
phatic glands, receiving lymphatics from the iliac glands and the lymphatic 
communicants from the very abundant lymphatics of the rectum ; ( 5) external 
and internal iliac glands ; (6) common iliac glands, receiving inferior uterine 
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lymphatics from (5, 7 ) spermatic lymphatic plexus, the uterine portion of 
which generally appears as a large separate lymphatic trunk. 

In the same figure may be traced : a, left renal vessels covered by some 
ascending lymphatic efferents, which join the common duct higher up; h, 
the left renal vein, resting on the termination of the lumbar efferents with 
the receptaculum Chyll ; c, left spermatic vein ; d, left spermatic vessels cov- 
ered by their lymphatic plexus ; e, aorta, having the roots of the receptaculum 
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(After SAVAr.E.) 

1, 2. Supci'ioi' liiiiibar glands, '.i. Inferior luinbar glands. 4. Sacral lymijliatio glands. 5, External and 
internal iliac glands. 6. Common iliac glands a. Left renal vessels, b. Left renal vein. c. Left spermatic 
vein. Left spermatic vessels covered by their lymphatic plexus, e. Aorta. /. Common iliac trunks. 
g. Ascending cava. h. External iliac artery and vein, m, n. Ureters, o. Kight common iliac vein. p. 
Iliacus muscle, s. Psoas muscle, o. Ovary reversed to show lymphatics between it and its bulb. k. Kidney. 
T. Fallopian tube. 

on the right (generally on the left) and beneath the aorta ; /, common iliac 
trunks; g, ascending cava; h, external iliac artery and vein ; m,n, ureters; 
0, right common iliac vein ; p, iliacus muscle ; s, psoas muscle ; o, ovary turned 
down in order to show lymphatics between it and its bulb. 

The Abdominal Walls. — The upper border of the pelvis gives attachment 
to the flattened out soft structures which make the abdominal cavity. The 
abdomen is divided into nine secondary regions by four fictitious lines ; two 
vertical, rising from the middle of the horizontal branches of the pubes to 
the lower border of the ribs ; the others horizontal, cutting the verticals at 
right angles, the upper one below the false ribs, the lower one at the level of 
the two antero-superior iliac spines. Thus are obtained the nine regions : 
in the upper zone are, in the middle, the epigastrmm, on either side, the 
hypochondria; in the middle zone are the umbilical region and the flanks; in 
the lower zone are the hypogastrium and the iliac fossae. 

The posterior wall of the abdomen is narrow and forms the skeleton of the 
abdomen. It is formed by the lumbar vertebrje. Behind the bodies of the 
vertebrae are found on either side, the sacro-lurabar, the dorsal, and the 
transversalis muscles, and their investing aponeurosis ; more superficially 
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are the subcutaneous cellular tissue and the skin. In front of the bodies of 
the lumbar vertebrie are the insertions of the diaphragm, the two psoas 
muscles, the abdominal aorta, accompanied on its right side by the ascend- 
ing vena cava, the thoracic duct, and a series of lymphatic glands, ihe 
relations of the aorta to the vertebral column explain how it is that this 
vessel can be compressed after labor. 

The antero-lateral walk stretch from the lower part of the chest_ to the 
upper border of the pelvis. They consist of six layers— namely, skin, sub- 
cutaneous cellular tissue, the investing aponeurosis (Richet), the muscular 
coat, the subperitoneal fascia, and the peritoneum. 
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The recti muscles, broad and flat, run from the superior border of the 
pubes to the cartilages of the fifth, sixth, and seventh ribs. They touch 
each other at their internal edge, near their inferior attachment, and sepa- 
rate a little as they approach their upper attachments. 

The strength of the abdominal walls is greatly due to the muscles and 
aponeuroses. These two elements are intimately united. The weakest part, 
or at least that which most frequently gives way, is the median line where 
the recti meet. This not infrequently opens out under the violence of labor 
so as to leave little more than peritoneum, cellulo-adipose tissue, some apo- 
neurotic fibre and skin to form the wall. Intestines may then push out this 
imperfect wall and form a ventral or umbilical hernia. The practical lesson 
from this is to support the abdominal wall during labor, and to keep the 
parts well supported afterwards with a binder, so as to help them to recover 
their normal condition. 

Quite below, inside the spine of the pubes, between this spine and the 
symphysis, the aponeurosis of the internal oblique divides into two divergent 
bands, leaving an oval opening just admitting the tip of the finger. This is 
the inguinal ring, the external end of the inguinal canal, obliquely running 
in the thickness of the musculo-aponeurotic layer of the abdomen. Through 
this ring passes the round ligament. In the foetus this round ligament is 
accompanied in part of its course by the peritoneum, forming a cul-de-sac, 
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the canal of NucL It is along this canal that the small intestine or the 
ovary passes in inguinal hernia. 

The muscles and aponeuroses of the abdomen form an elastic belt sur- 
rounding this cavity. They are inserted behind on the vertebral column, 
above to the base of the thorax, below to the upper border of the pelvis. 
Usually this beU supports the viscera ; it may yield by its elasticity under 
pressure from within, or contracting promptly it compresses the viscera, and 
may cause those which communicate with the external surface to void their 
contents. If the pelvis is first fixed, the abdominal muscles contracting pull 
down the thorax and flex the spinal column. If the chest be fixed, the 
muscles contracting may pull up the anterior wall of the pelvis, and also 
flex the vertebral column. 

The abdoininal walls are liable to great distention. They enjoy a certain 
degree of resiliency ; but the recovery of their ordinary degree of flatness 
is mainly due to the active and tonic contraction of the muscles. The skin 
stretches to almost any extent. But part of the enlargement of the super- 
ficies of the skin is probably due to growth, keeping pace with the growth of 
the gravid uterus ; part, however, is well known to be due to stretching, a 
process which, exceeding the rate of growth, involves cracking of the dermis. 
Hence the linece albicantes seen on the abdomen of women who have borne 
children. The peritoneum, to keep pace with the distention of the abdominal 
wall, also grows. It has not, we think, been observed that this membrane 
cracks like the skin at this part. But on the surface of the uterus, under 
conditions that will be described under " Rupture," cracks may be produced. 

The Pelvic Floor. — The outlet of the bony pelvis is completed and guarded 
by a combination of tissues — peritoneum, ijiucous membrane, connective 
tissue, muscles, vessels, glands, and skin — which constitute the pelvic floor. 
This compound structure, viewed as a whole, plays a very important part in 
the physiology and pathology of generation. The pelvic floor forms a thick 
fleshy elastic layer, dovetailed in all round to the bony pelvic outlet. It 
may be considered as an irregularly edged segment of a hollow sphere, with 
an outer skin aspect, and an inner peritoneal one. The external genitals 
have been described. On the inner peritoneal surface lie the uterus, tubes, 
and ovaries. The vagina runs at an angle of 60° to the horizon from the 
vaginal orifice upwards to the mouth of the womb as a transverse slit in the 
pelvic diaphragm. In front of the vagina lies the bladder, behind it the 
rectum.^ 

The pelvic floor is made up of two segments, the pubic and the sacral. 

1. The pubic segment is made up of loose tissue, bladder, urethra, anterior 
vaginal wall, and bladder-peritoneum. It is loosely attached in front to the 
symphysis pubis. The bladder and urethra, meeting at right angles, are 
separated from the pubes by the pyramidal deposit of loose fat. 

2. The sacral segment is attached to the coccyx and sacrum ; it consists of 
strong tendinous and muscular tissue. The inferior portion of this segment, 
the perineum, lies about an inch and a half from the symphysis. 

The pubic segment is also attached on each side to the anterior bony pelvic 
wall, while the sacral segment is attached in a like manner to the posterior 
bony pelvic wall. Finally, the two segments blend with one another on the 
right and left sides of the vagina. 

The two segments are thus anatomically contrasted : 

The pubic segment is made up of loose tissue, and is loosely attached to 
the symphysis pubis ; the sacral segment is made up of strong tissue, and is 
firmly dovetailed into the sacrum and coccyx. 

' Our description is chiefly borrowed from Hart and Barbour's Manual of Gynae- 
cology, 1882. 
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They are further contrasted /u?idiona%. In labor the pubic segment, at 
first driven down, is then drawn up, forming, with the anterior hp ot the 
cervix uteri, R. Barnes's ^irs^ va^w (see " Mechanism of Labor") ; the sacral 
segment, R. Barnes's second or perineal valve, is driven down. Hart likens 
this, not inaptly, to the action of two folding doors. Uterine action pulls 
up the pubic segment, and drives the child down against the sacral segment. 
This is analogous to the way one passes out through two folding doors, where 
one pulls one door towards him and pushes the other from him. A more 
exact comparison would be with two doors close together, one in front of the 
other, hinged one to the right the other to the left, so that to pass one must 
pull the first open to the left, and then push the second open to the right. 
The two segments or doors overlap or cover each other, and are passed 
successively. 

As the result of this elevation of the pubic segment, the bladder is drawn 
up above the pubes, and its peritoneum is stripped off. 

The Connections between Bladder, Urethra, Uterus, and Rec- 
tum. — a. The posterior wall of the bladder is loosely attached to the anterior 
vaginal wall. 

h. The urethra and anterior vaginal wall are closely blended. 

c. The posterior vaginal wall and anterior rectal wall are loosely connected 
as far down as the apex of the perineal body. 

Mutual Actions of the Pubic and Sacral Segments. — The sacral 
segment, strengthened at its tip by the perineum, is the supporting one; it 
holds the pubic segment. The anterior margin of the sacral segment stops 
short of the pubes by about an inch and a half, and this interspace is 
filled up by the pubic segment. Intra-abdominal pressure presses the pubic 
segment against the oblique sacral one, which closes the pelvic outlet, there- 
fore, like a valve. Excessive intra-abdominal pressure displaces, in prolapsus 
uteri, a definite part of the pelvic floor in front of the anterior rectal wall. 

1 he pelvic floor projection is a term used to express the bulging of the floor 
in the mesial line beyond the straight line joining the tip of the sacrum and 
the subpubic ligament. This is increased in pregnancy, and, of course, 
greatly in labor as the head advances. It is characteristically increased in 
retroversion of the gravid uterus. 

The Peritoneum. — The relations of the peritoneum are of great importance 
in obstetrics. Starting from the anterior abdominal wall, the peritoneum is 
reflected a little above the symphysis pubis on to the fundus of the empty 
bladder ; passes downwards over the posterior surface of the bladder, thence 
crosses on to the anterior surface of the uterus at a point about level with 
the OS internum uteri. From this it passes over the anterior surface of the 
uterus, thus covering the body of this organ ; it passes over the fundus, down 
the posterior surface, and still descending, covers the upper posterior vaginal 
wall for about an inch in the mesial line. It then rises to cover the anterior 
wall of the rectum. 

The Peritoneum at the sides of the Uterus : the Broad Liga- 
ments. — The peritoneum, which has enclosed the uterus back and front, 
passes oflT at each side, the anterior and posterior laminse approaching to 
constitute a sheet-like membrane — the broad ligament. It presents three 
winglets on either side ; the middle and upper one embraces the Fallopian 
tube, the posterior one covers the ovary, the anterior one covers the round 
ligament. Between the layers of the broad ligament lie connective tissue, 
unstriped muscle, bloodvessels, lymphatics, and nerves. The broad liga- 
ments are continued to the sides of the pelvis, to which they are attached. 
The peritoneum thence lines the side-walls of the pelvis. 

The broad ligaments, Avith the uterus in the middle, divide the pelvic 
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brim and excavation into two parts, anterior and posterior. In the an- 
terior is 

The utero-vesical pouch formed by the reflection of peritoneum from the 
bladder to the uterus. It is shallow, it holds no intestine, and fluids can 
hardly lodge in it, owing to the movements of uterus and bladder. 

The utero-sacral or Douglas's pouch, is of far more importance. Its 
boundaries may be thus defined : First, the utero-sacral ligaments are the 
upper and lateral boundaries ; its posterior boundary is the rectum and 
sacrum; the anterior boundary is the upper fourth of the vagina and the 
posterior wall of the uterus. But R. Barnes has shown ^ that the disposi- 
tion of the pouch is not, as has hitherto been assumed, symmetrical or 
median. The dip is, in women who have not borne children, distinctly 
deeper on the left side. On the right side — that is, behind the right ovary 
and right broad ligament — the pouch is very shallow, sometimes scarcely 
an inch deep ; it dips obliquely towards the left, descending behind the 
uterus and upper part of the vagina, and still dipping, it attains its greatest 
depth quite on the left of the uterine neck and vagina. Thus the sac is 
mainly situated behind the left broad ligament, being here often three 
inches or more deep. Douglas's pouch is the most dependent part of the 
great peritoneal cavity, and fluids and free solids gravitate into it, separat- 
ing the walls which are naturally in contact. 

When the uterus is lowered, attended by a corresponding degree of 
vaginal inversion, this pouch always goes along with it, so that in complete 
procidentia and inversion of the vagina the pouch will be external to the 
vulva behind. 

Luschka described muscular fibres in the subperitoneal tissue of Douglas's 
folds, and styled them " musculi retractores uteri." They probably 
strengthen the peritoneum. 

At the lower part of the pouch, which dips behind the vagina, the tissues 
between the fornix of the vagina and the peritoneum are scarcely one- 
third of an inch thick. This septum might be easily torn through by the 
finger, or forceps. It is sometimes chosen as the seat of incision for re- 
moval of the ovaries through the vagina. Solids or fluids getting into this 
pouch push the uterus forwards and downwards, compressing the bladder 
and urethra against the pubes. The retroflected uterus also lodges here. 

Hart directs attention to the following facts about the peritoneum. 
When the bladder is distended the peritoneum is stripped off the lower 
part of the anterior abdominal wall to an extent varying with the disten- 
tion. During parturition, also, the peritoneum is drawn off the bladder. 
Posteriorly, above the os internum uteri the pertoneum is closely blended 
with the uterus, and below this quite loosely. 

CoNNECTiVK Tissue of the Pelvis. — This consists of the pelvic fascia 
and the loose connective tissue padding the interstices of the muscles, lying 
round the cervix uteri, and spreading out beneath the peritoneum. It has 
important bearings in childbirth and puerpery. In certain places connec- 
tive tissue is gathered into masses or pads ; in others it is distributed in 
laminjB or sheets. One. such pad is found between the posterior aspect of the 
symphysis pubis and the angle formed by the urethra and anterior wall of 
the bladder — the retro-pubic fat deposit of Hart. A second mass is found 
between the base of the bladder and the anterior wall of the cervix uteri, 
but this is more dense. This mass, bounded by the peritoneal reflection 
above and the vaginal wall below, forms a firm bond between bladder 
and uterus, so that the uterus can hardly move without drawing the bladder 
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with it. A third mass is found between the lower posterior wall of Douglas s 
pouch and the related part of the rectum. A fourth^ mass is found in each 
ischio-rectal cavity. Uniting these masses, connective tissue runs along 
between the muscles and organs in layers of varying thickness. One portion, 
specially distinguished by Virchow as the parametric tissue, is a loose tissue 
2 cm. thick, with abundant bloodvessels and lymphatics surrounding the 
lower portion of the uterus and the upper portion of the vagina. By others 
the term is intended to embrace all the connective tissue in the pelvis. R. 
Barnes describes this part of the connective tissue as of especial interest in 
labor. It is invariably stretched as the head advances, and hence is the seat 
of blood and serous effusions, commonly rapidly absorbed, but which may 
easily be the starting point of pathological processes. 

The CoNTiiSruiTY of the Pelvic Connective Tissue. — This character, 
of immense importance in the pathology of pelvic inflammation, is illustrated 
by dissection and by injections of air, water, and plaster of Paris. Konig 
and others have made experiments in this way. Bandl has summarized 
them thus : (1) Water injected between the layers of the broad ligament 
high up in front of the ovary passed first into the tissue lying at the highest 
part of the side-wall of the true pelvis. It then passed into the tissue of the 
iliac fossa, and lifting up the peritoneum, followed the course of the psoas, 
passing only slightly into the hollow of the iliac bone. Lastly, it separated 
the peritoneum from the anterior abdominal wall for some little distance 
above Poupart's ligament, and from the true pelvis below it. (2) On injec- 
tion beneath the base of the broad ligament to the side and in front of the 
isthmus, the deep lateral tissue became filled first ; then the peritoneum 
became lifted up from the anterior part of the cervix uteri. The separation 
passed thence first to the tissue near the bladder, and ultimately the fluid 
passed along the round ligament to the inguinal ring. There it separated 
the peritoneum along the line of Poupart's ligament, and passed into the 
iliac fossa. (3) An injection at the posterior part of the base of the broad 
ligament filled the corresponding tissue round Douglas's pouch, and then 
passed on as described at (1). 

These experiments, it will be seen, run parallel in a great measure with 
the pathological observations on pelvic cellulitis and abscess, lending most 
valuable aid to the clinical appreciation of pelvic inflammations. 

The Statics of the Uterus. What is the normal position of the 
UTERUS? — This is difficult to define. It varies much in different individuals, 
even apart from pathological influences. It is very mobile, slung as it were 
in the embrace of the broad ligaments, and very lightly tethered by the 
round and utero-sacral ligaments. It rests upon the bladder in front, and 
its union to this organ is its most fixed point ; through it the cervical portion 
of the uterus is impeded somewhat from retreating backwards. When the 
uterine neck retreats, the base of the bladder must follow ; so also in its 
ascent and descent. The movement of the body of the uterus is hardly at 
all impeded by this connection with the bladder. Thus Aran describes the 
utero-vesical bond as the axis of movement of the uterus R. Barnes gives 
a diagram ("Diseases of Women ") to show that as the uterus descends in 
prolapsus, the cervical portion is held as if it were moored to the symphysis, 
whilst the body rolls back. Prolapsus, therefore, is almost necessarily 
attended by retroversion. Sections taken on frozen cadavers are not trust- 
worthy evidence of the position of the pelvic organs. In life, the turgescence 
of the bloodvessels, the play of the muscles, and other vital conditions are 
all important factors. Clinical explorations, although seemingly less precise, 
give really better information. Generally, it may be said that the body of 
the uterus slightly curved forwards presents its fundus pointing in the axis 
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of the brim, or rather anteverted (see Fig. 56). A line (a, a,) drawn from 
the lower edge of the pubes to the sacral promontory will touch the summit 
of the fundus, so that the whole organ lies within the pelvic cavity. The os 
uteri externum will touch a line (6, b,) drawn from the lower edge of the 
pubes to the body of the fourth sacral vertebra. Frequently, however, the 
OS will be found higher than this. 

Inserted obliquely into the vagina, the uterus partakes of whatever support 
the vagina enjoys. The objections urged by some recent authors against the 
proposition that the uterus is supported by the vagina must not be accepted 
too readily. Hart, representing this view, contends that the uterus rests 



Fig. 56. 
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upon the posterior or sacral segment of the pelvic floor, and owes nothing to 
the vagina. But the uterus often maintains its normal level when this sacral 
segment is virtually destroyed, as in complete laceration through the sphincter. 

The vagina, in effect, is a musculo-elastic column which, when in moderate 
vigor, will easily support the uterus. The vaginal column, moreover, is 
supported by its attachments through connective tissue and fascite to the 
sides of the pelvis. The uterus may owe little to its ligaments; but still 
they contribute something. If, as one party contends, the ligaments are 
useless for this purpose, and if, as another party contends, the vagina is also 
useless, how is it that the uterus keeps its place against gravity and abdominal 
pressure when the perineum is destroyed ? The uterus and anterior section 
of the floor of the pelvis move downwards on inspiration and forced expiratory 
effort, the chest being fixed, the glottis closed. On ordinary expiration the 
floor of the pelvis rises again towards the abdomen. 

Physics of the Abdomen and Pelvis. 

Certain points in the structure, contents, and properties of the abdomen 
call for notice. 

Dimensions of the Abdomen. — Bounded by the concave diaphragm 
above and the concave pelvis below, the average height is from 16 to 18 
inches, or 40 cm. to 50 cm., or about one-quarter the body length. The 
capacity may be estimated from the weight of its contents. These weigh 
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together 12 to 15 lbs =6 to 7 kilos. ; their specific gravity is between 1.02 
and 1.07. Making allowance for the hollow intestines, the capacity then is 
about 6 to 7 litres, or 12 to 15 pints (Spiegelberg). In gestation all the 
usual contents of the abdomen find room in it. In order to make space 
for the gravid uterus, the organs are packed away upwards and backwards; 
and still more room being wanted, the abdominal wall undergoes distention. 
In this way the capacity of the abdomen is increased. J. Y. Simpson esti- 
mated the capacity of the gravid uterus at 6 to 8 litres ; but Tarnier says 
this is exaggerated, and places it at 4 to 5 litres — that is, at about 8 to 10 
pints. We do not think Simpson's estimate much too high. Certainly 
in some cases it is exceeded. Whatever the quantity, it is nearly all in 
excess of the usual capacity. This must give an impressive idea of the 
changes wrought iu gestation. 

The Effect op Intra-abdominal Pressure on the Female Pelvic 
Floor has been studied by Hart. In the upright posture, assuming that the 
floor is under fluid pressure, the eflfect of ordinary intra-abdominal pressure 
is to press the pubic against the sacral segment. In ordinary conditions 
atmospheric pressure is acting equally all over the abdominal and pelvic 
surfaces ; but the pelvic floor, bearing the weight of the viscera, bulges 
more than the other boundaries of the abdomen. If the woman be made to 
assume the genu-pectoral posture, the bulge of the viscera will be at the 
sternum, and the pelvic floor projection is diminished. So long as the vulva 
remains closed the two pelvic floor segments remain in contact. But if in 
the genu-pectoral posture or the semi-prone posture the labia be held apart 
and the perineum retracted, air rushes into the vagina, and the uterus, with 
the rest of the pubic segment, sinks towards the abdomen. This point was 
first explained, we believe, by Oldham, who submitted that by thus bringing 
the atmospheric pressure to bear, the retroverted uterus might be reduced. 

Russell Simpson and Hart state the case in this way : " The segments of 
the pelvic floor separate from each other when a woman assumes the knee- 
elbow posture, and the hymeneal orifice is opened. The pubic segment 
passes down with the viscera ; the sacral segment remains behind, recoiling 
slightly upwards. Thus, they say, functionally the pubic segment is visceral, 
and the sacral segment is vertebral." 

The Effect of Respiration upon the Abdominal and Pelvic 
Contents. — During inspiration the thoracic, abdominal, and pelvic cavities, 
quoad pressure, become one cavity. The vacuum created in the chest forces 
down the lungs and diaphragm ; these in turn drive down the contents of the 
abdomen and pelvis, causing projection of the pelvic floor. During expira- 
tion the reverse movement takes place. There is a general collapse of the 
chest and abdominal walls towards the centre ; the pelvic floor ascends. 
This is clearly tested when the bladder is being emptied by catheter. 
During inspiration the stream of urine is stronger; during expiration it 
slackens. The ebb and flow of the urine is an exact gauge of the ebb and 
flow of the abdominal organs. Under this expiratory movement air may 
be drawn into the uterus, as in a case related by George Harley.^ Under 
similar conditions, especially if seconded by the semi-prone posture, the 
heavy uterus, after labor, not supported by binder or abdominal muscles, 
bagging down creates a vacuum, and air is drawn into the uterus. Adolph 
Rasch^ brought forward several illustrations of this law. 

"There are interesting applications of this knowledge. It teaches that 
after labor, if not during labor also, and, in fact, in every case in which 
pelvic drainage is desirable, the best posture is the dorsal. It is by the semi- 
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prone posture that we derive the greatest advantage from Sims's speculum. 
It greatly aids our efforts at reducing inversion of the uterus, and in 
replacing a prolapsed cord. On the other hand, in most operations upon the 
uterus and vagina, where it is of importance to bring the uterus as low down 
near the vulva as possible, the dorsal posture, by bringing the force of 
gravity to counteract the respiratory rise of the uterus, and which can 
be further greatly aided by direct pressure by the hand on the abdomen, is 
the best.'" 

The Pelvis as a Base of Support of the Trunk. — The pelvis may be 
looked upon as a bony belt composed of two vaults : the one upper and pos- 
terior, supporting the weight of the trunk at its median level ; the other 
inferior and anterior, serving as a counter-arch to the first. These two 
vaults meet at their extremities, and at their point of junction are supported 
by the lower limbs. A transverse line passing through the centre of the 
heads of the femora represents the basis of support of the trunk and 
the axis of rotation of the pelvis. The weight of the trunk above bears first 
upon the sacrum and the sacro-iliac ligaments, tending to drive the sacrum 
inwards and downwards ; secondly, is transmitted to the iliac bones, tending 
to compress them inwards towards the centre and downwards; thirdly, upon 
the cotyloid cavities and lower arch of the pelvis, where the down-pressure, 
being met by the resistance of the femora, tends to force the lower arch 
inwards and upwards towards the centre. All these tendencies are brought 
into clinical evidence in cases of osteomalacia, in which the softened bones 
yield to the lines of pressure. 

Sometimes, as in some forms of scoliosis, the lumbar vertebrae yield under 
the superincumbent weight and sink forwards so as to overhang the pelvic 
cavity ; or, as in disease of the sacro-lumbar joint, the last lumbar vertebra 
slips down dislocated from the sacrum into the pelvic cavity, a condition 
known as spondylolisthesis. 

The pelvis further acts as an organ of protection to the structures contained 
within it. 

The Measurements of the Pelvis. 

Definition. — It is necessary to define precisely the points between which 
the measurements are taken. We adopt the rules laid down by Garson.^ 
The following are the dimensions of most practical use in obstetrics : 

S. L. . . . Length of the sacrum. 

S. B. . . . Breadth of the sacrum. 

A. S. S. W. . . "Width between anterior-superior spines of ilia. 

C. W. . . Crest-width. 

P. H. . . Pelvic height. 

P. I. D. . Pubo-ischiatic depth. 

A. P. D. B. . . Antero-posterior diameter of brim. 

T. D. B. . . . Transverse diameter of brim. 

A. P. D. O. . . . Antero-posterior diameter of outlet. 

T. D. 0. . . Transverse diameter of outlet. 

S. P. A. . Subpubic angle. 

The capitals give the initial letters of the dimensions. They are useful 
to save space. 

The sacral length, S. L., measured from centre of upper margin of pro- 

1 Barnes's Diseases of Women, 1878. 

2 Transactions of International Medical Congress, 1881. 
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montory on body of first sacral vertebra to middle of inferior border of fifth 

The sacral breadth, S. B., the maximum breadth of first sacral vertebra— 
i. e., about the middle of its upper surface. . 

The width, A. S. S. W. (see above), from centre of the most prominent 
part of the posterior-superior spine of one ilium to corresponding point on 
the other. , 

P. I. D., the distance between the upper border of the pubes, measured 
from the smooth level surface on the pubic side of the iliopectineal suture 
and the lowest part of the tuber ischii. 

Measurements of the Brim.— The conjugate, A. P. D and trans- 
verse, T. D. B., are measured at right angles to one another ; A. P. 1). B. 
between the centre of the anterior-superior margin of the body of the first 
sacral vertebra and the most adjacent point of the linea symphysis pubis; 
T. D. B. across the widest part of the brim, which is usually a little above 
and anterior to the top of the great sacro-sciatic notch. Upon these two 
diameters, says Garson, the whole pelvis seems to be constructed. 

Outlet. — A. P. D. 0., the distance between the centre of the anterior- 
inferior margin of the fifth sacral vertebra and the nearest point on the 
linea symphysis pubis. 

T. D. O., width between the most widely separated points on lines passing 
parallel to the brim-line from the lower ends of the obturator foramina to 
the spines of the ischia. 

The Subpubic Angle. — Formed by the meeting of the ischio-pubic rami 
of each side at the lower end of the symphysis pubis. 

Fig. 57. 




European Female, one-third natural size. (After Garson.) 

The relations of the measurements of the ilia and pelvic brim, according 
to Garson, allow of their being mathematically determined, and it is thus 
possible to construct a diagram from the measurements of an individual 
pelvis, or from the average measurements of any number of pelves. The 
European and Andamanese pelves (Figs. 57, 58) are drawn from the averages 
taken by him, and may be considered as typical forms. These are constructed 
upon the A. P. D. B. 

The mean variations of the A. P. D. B. and T. D. B. vary but slightly, 
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the T. D. B. less than the other. Garson, therefore, selects the T. D. B. as 
the index or standard measurement. T. D. B. is then 100. 

Fig. 57, from Dr. Garson's memoir, is a diagram of a normal European 
female, constructed from typical index of transverse diameter. 

Fig. 58 is a diagram constructed on the same plan of the Andamanese 
female pelvis. 

Fig. 58. 




Andamanese Female, one-third NAiuitAi, size. (After Garson.) 



Average Measurements of the Pelvis, in millimetres (Garson). 

S.L. S.B. A.S.S.W. C.W. P H. P.I.D. A P.D.B. T.D.B. A P.D 0. T.B.O. S.P.A. 

14. European 101 118.3 231.5 271 201.7 91.4 106.6 13S 116 115.9 76° 

5. Australian 91.4 104.6 198.4 240.6 184.4 82.2 108.2 118.2 107.6 104.8 78° 

13. Andamanese 91.4 97 172.1 207.7 167 76.4 99.1 102.8 100.6 93.1 85° 

Indices of the above measurements. 

14. European 75.3 88.7 173.8 205.8 151.8 68.4 80 100 87.2 87.2 ... 
5. Australian 77.1 89 167.8 204.1 158 9 69.5 92.4 100 91.5 98 ... 

13. Andamnese 88.5 94 2 167 201.9 162.1 73.8 96.2 100 98 90.2 ... 



The pelvis in man in all the races is distinguished from that of woman by- 
several features. The differences between the different races are not less 
important. Anthropologists now seek in the comparison of the pelvis, as 
well as of the cranium, data for establishing a classification of the human 
races. Some day we may arrive at a scientific knowledge of the relations of 
the foetal skull to the pelvis. 

The most important researches in this direction are those of Vrolik (1826), 
Weber (1838), Barnard Davis, Karl Martin (1866), G. Fritsch, Flower, 
Verneau^ (1879), Garson (1881). 

Flower says that, " next to the skull, the pelvis appears to be the osseous 
framework most likely to afford distinctive race characters." Weber (1823) 
seeks to demonstrate that the head and the pelvis are subjected to the same 
laws of evolution ; that the good or bad conformation of the one coincides 
with the similar state of the other. Hence, Weber says the inspection of 

1 Le Bassin dans les Sexes et dans les Races, 1875. 
10 
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the head indicates the state of the pelvis. His method is very simple— the 
occipito-frontal, biparietal, and fronto-mastoidean represent the sacro-pubic, 
bis-iliac, and oblique diameters. The brim is in relation with the cranium, 
the face with the outlet. 

It is worthy of notice that the A. P. D. O. is greater than the corresponding 
measurement of the inlet or brim in the Europeans, but smaller in the Anda- 
manese; whilst in the Australians the two measurements are practically 
equal. The transverse diameter of the outlet is always smaller than that of 
the brim. 

Comparative Anatomy of the Pelvis. 

The distinctive characters of the woman's pelvis receive further illustra- 
tion from the study of the comparative anatomy of the pelvis, including in this 
survey not alone the lower animals, but also the different races and the 
sexual differences. Since the differences in pelves are chiefly defined by 
measurements, it is convenient in this place to describe briefly the objects 
and methods of Pelvimetry. This practice is applied to two principal pur- 
poses — first, to the study of wet and dried specimens with a view to obtaining 
scientific data for anthropological investigations ; secondly, for clinical pur- 
poses, to determine the dimensions of the true pelvis in woman, so that, 
possessing these data, we may educe an ideal standard pelvis as a basis for 
scientific obstetric argument. It is also applied to the living subject with a 
view to immediate and prospective clinical indications. 

We will first apply Pelvimetry to the description of the pelvis in different 
races and sexes. We shall afterwards be better able to appreciate its appli- 
cation to the problem of labor. 

Velpeau reminds us that Deventer and De la Motte even make no mention 
of geometrical measurements to determine the form or dimensions of the 
pelvis. It is dating from Ould and Levret that the expression of diameter 
found place in the domain of science. It was at first thought with Smellie 
that it was enough to indicate the sacro-pubic and bis-iliac diameters, but it 
was soon seen that the third or oblique was not less important ; and Levret 
admitted it into the following editions of his work. 

Pelvimeters for use on dried pelves admit of accurate construction and 
give precise results. For example, to measure the dimensions of the brim, 
cavity, and outlet, an instrument constructed on the plan of that used by 
hatters for measuring the inner dimensions of hats is perfectly applicable. 
But we cannot use such an instrument on the living subject. We must be 
content with approximate results, drawn partly from measurements, partly 
from calculation. 

The Pelvis in Different Ages— The foetal pelvis resembles in general 
characters that of the brute. It is small in its transverse diameter compared 
with the antero-posterior. The parallelism of the lateral as well as of the 
anterior and posterior pelvic walls is, says Wood, suflSciently marked and 
general to be considered as a characteristic of the infant pelvis, as it is of 
most of the lower animals, giving to it a square-sidedness. 

As childhood advances, the sacrum becomes more curved, and the trans- 
verse diameter widens. The sides of the pelvis grow until 19 or 20, so that, 
rightly, nubility is not reached until that age ; but some subjects are devel- 
oped much earlier. 

The Differences between the Male and Female Pelvis. — It is not unim- 
portant to take note of the points in which the female pelvis differs from the 
male. The general character of each is impressed by the functions for which 
it is framed. The male pelvis is built for strength, to support the trunk and 
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lower limbs, to give hold and leverage to the muscles and joints in the 
manner most favorable for powerful exertion. It is therefore compact and 
well ossified. The female pelvis is built Avith a view to the function of 
parturition. It is therefore capacious, and the bones are light in proportion. 

The following are Verneau's principal conclusions : 

1. The form of the superior circumference is the same in both sexes; the 
relation of the antero-posterior maximum diameter to the transverse maxi- 
mum is in both sexes 0.62. 

2. All the dimensions of the internal iliac fossa are less in the female, 
except the distance from the anterior-superior spine to the sacro-iliac joint. 

3. The internal iliac fossa is more hollow in the male. 

4. The iliac tuberosity is more developed in man. 

5. The pubic spines are wider apart in woman. 

6. All the diameters of the superior strait are wider in woman, especially 
the transverse. 

7. The superior strait is rounder in woman, partly from its wider trans- 
verse diameter, partly from its transverse diameter being situated more 
anteriorly than in man. 

8. In man the distance between the ischiatic spines is seldom more than 
107 mm., and ofteti less than 90 mm.; in woman it is often more than 107 
mm., and never less than 90 mm. 

9. The maximum transverse diameter of the inferior strait is nearly 15 
mm. more in woman than in man. 

10. The antero-posterior diameters of the inferior strait in woman are 
only a few mm. more than in man. 

11. The pubic arch is wider in woman. (75° in woman, 58° in man.) 

12. The summit of the pubic angle is always round in woman. The 
ischio-pubic tubercle is more turned outwards, and the ischio-pubic ramus is 
concave towards its middle part. 

13. The cotyloid depression is smaller, and looks more inwards and back- 
wards in woman. 

14. The obturator foramen is relatively larger in woman, and more oblique 
outwards and downwards. 

15. The distance between the ischia is greater in woman. 

16. All the vertical diameters are greater in man. 

17. The total height of the male pelvis is usually 220 mm. ; the total 
height of the female pelvis is usually 197 mm. 

18. The distance from the ischiatic spine to the anterior-superior iliac 
spine^is usually in woman 137 mm.; in man 150 mm,, which is never reached 
in the female. 

19. The interval between the anterior-superior iliac spine and the lower 
part of the ischium is 165 mm. in Avoman ; in man 182 mm., which is never 
reached in the female. 

20. The relation between the maximum vertical and the maximum trans- 
verse diameters is only 0.74 in woman ; in man it exceeds 0.79. 

A characteristic feature is the eversion of the edges of the subpubic arch 
in woman. This facilitates the egress of the child's head. It adds to the 
capacity of the arch. The eversion is much less marked in the male pelvis. 

The Pelvis in the Lower Animals. — The chief points of comparison are 
the following : Davis pointed out that tJie oblique direction of the symphysis 
pubis — it forms an angle of 35° to 40° with the horizon in the erect posture — 
is peculiar to the human species. In animals the symphysis is parallel with 
the axis of the body. In all the lower animals except the tortoise, the inlet 
and outlet of the pelvis are in a straight line. In woman, the pelvis forms 
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a curved canal. Both the forward direction of the coccyx and the width of the 
pubic arch are peculiar to the human species, and have reference to the erect 
posture. In all the lower animals, the transverse diameter of the pelvis is 
considerably less than the conjugate. Even the pelvis of the gorilla is 
striking by its elongated oval form. 

The pelvis is not essentially a part of the parturient canal. No animal, 
Eoberton observes, is endowed with a pelvis, unless it moves upon two or 
four limbs. The cetacea have no pelvis. Several species of quadruped 
mammalia either have an imperfect pelvis open in front, as the ant-eater, or 
so small that the vagina passes in front of it, as the mole, shrew, seal. 

The man's pelvis approaches the type of the lower animals in this : the 
excess of the transverse diameter is more marked in the female ; the increas- 
ing proportion of the transverse to the antero-posterior diameter may be 
accepted as the character which most constantly marks the rise in the scale 
of mammalia. In this respect man, the noblest ape, shows an advance upon 
the gorilla. Taking this as an index of progressive development, then we 
find the highest pelvic type in the European woman. Does this prove that 
man is the inferior animal? Man, perhaps, would appeal to another index 
— the cranium. If woman excels by the pelvis, man excels by the head. 
Do not the male and female features of excellence point alike to the influence 
which the reproductive organs exercise upon the development, not alone of 
parts of the skeleton, but of the whole' organization of man and woman? 
If we commence from the earliest epoch in embryonic growth, we cannot 
help seeing abundant evidence of the dependence of structural development 
upon sexual determination. 

Variations in the Pelvis in Individuals. — If variations in the form and 
size of the pelvis are less frequently observed than are variations in stature 
and other characters, this may be partly because the pelvis does not so readily 
lend itself to observation. It is, however, certain, that there is a consider- 
able range of variations consistent with normal gestation and parturition. 
It is not easy to determine the relations which exist between the size of the 
pelvis and that of the whole body. We do not know that any precise 
observations upon this subject have been made. We may state from our 
experience that a large pelvis is not necessarily the appendage of a tall woman, 
nor that a short woman necessarily has a small pelvis. Small women not 
seldom have capacious pelves, and bring forth easily. 

Hence the difficulty in determining a standard pelvis. This is no more 
easy than it is to determine the standard man. The standard of normal 
construction cannot be defined by a fixed number of inches. Elasticity within 
a certain range must be admitted. In some women the bones are thick, 
solid; the lines of muscular attachment are strongly marked. In others the 
bones are remarkable for lightness. The iliac fossa, the inclination of which 
forms, with the plane of the upper strait, an angle of 40° nearly, may be 
considerably more hollow or flatter, or more inclined to the horizon. The 
antero-superior iliac spines, generally directed towards each other by a 
scarcely perceptible curve, sometimes approach each other by an abrupt and 
decided curve,^ or diverge by turning outwards. The sacrum and pubic 
arch vary considerably. 

Pelves may be distinguished as large, medium, and small. Text-books 
invariably describe a pelvis ceqiiabiliter justo major, and a pelvis cequabiliter 
justo minor, meaning that in these cases respectively, without deformity, the 
pelvis is sensibly larger or sensibly smaller than the assumed standard. ' 

The pelvis is rarely quite symmetrical. The right side is generally a little 
larger than the left. This is probably the result of the greater muscular 
development of the right side of the body. If from any cause one leg be 
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shorter or less used than the other, the corresponding pelvic half will be 
smaller (Paul Broca\ R. Barnes'^. It is probable that this greater develop- 
ment of the right pelvis may influence the frequency of right oblique positions 
of the head in labor. 

The pelvis presents planes, axes, curves, inclinations, diameters, angles, 
inclines, and circxmferences. 

Planes of the Pelvis. — A plane is an imaginary level passing through the 
antero-posterior diameters and touching the sides of the true pelvis. For 
example, the plane of the upper strait or brim may be exactly represented 
by placing a sheet of paper cut to the shape of the brim upon the brim. 
There are three principal planes — (1) that of the &rm, just described; (2) 
that of the cavity, taken in the centre of the pelvis, the front placed behind 
the middle of the symphysis pubis, the back in the centre of the sacral hol- 
low; (3) that of the outlet, drawn from the tip of the coccyx to the edge of 
the pubic arch. Between these three cardinal planes any number of inter- 
mediate planes may be imagined. 

Aline falling perpendicularly upon each of these planes in succession 
would represent the curve of the pelvic canal, or its curvilinear axis. 

The Axes of the Pelvis. — An axis of the pelvis is the perpendicular drawn 
upon a plane. Three axes may be adopted — that of the brim, of the outlet, 
and the curvilinear axis of the pelvic canal. 

1. Thus, the Axis of the Brim is represented by a line perpendicular to 
the plane of the brim id, i). Such a line produced to the umbilicus above, 
and continued below, would strike about the middle of the coccyx, the subject 
being erect. It coincides nearly with the axis of the uterus. This is the 
line the foetus nearly follows to enter the pelvic cavity. It is usual to say 
exactly follows, but this R. Barnes has shown to be inaccurate, since the 
fuetal presenting part must roll round the promontory to get into the cavity, 
describing a curve backwards, sharp in proportion to the projection of the 
promontory. The axis of the brim is parallel with the inner face of the 
symphysis pubis. 

2. The Axis of the Outlet is represented by a line perpendicularly 
falling upon the centre of the plane of the outlet (/*, k). A perpendicular 
so drawn would — the coccyx being in its ordinary position — strike the sacro- 
vertebral angle. If the coccyx is extended as in retropulsion, the plane 
and axis of the outlet would both change with the retreat of the coccyx. 
This axis represents nearly the line taken by the foetus in its exit. 

3. The Axis of the Pelvic Canal. — This is the curved line resulting 
from the conversion of the axis of the brim into the axis of the outlet. If 
we look at the axes of the brim and outlet we see (Fig. 59) that they cross 
at an angle, obtuse pubeswards, about the middle of the pelvic cavity. If 
we continue the axis of the brim, keeping nearly in parallelism with the 
curve of the sacrum, this axis will strike successively all the planes of the 

.cavity and emerge in coincidence with the axis of the outlet. This curved 
axis continued outside the pelvis round the symphysis as a centre will rep- 
resent Carus's curve, the course taken by the head at birth. 

The Planes and Axes in Different Attitudes. — These depend upon 
the inclination of the pelvis — that is, the angle formed by the plane of the 
brim with the horizon. In the erect posture, the plane of the brim forms 
an angle of 60° with the horizon. If the woman double herself up, croucli- 
ing with the knees on the abdomen, the promontory will be lowered, and 
the anterior wall of the pelvis will be drawn up, the plane of the brim will 
become nearly horizontal, and the axis of the outlet will be inclined from 
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behind forwards about 60°. The same thing occurs when the woman is 
lying in a posture between dorsal decubitus and sitting. • r u 

Two Curves may be traced. They stand (1) in relation to the axis ot the 
inlet ; (2) in relation to the axis of the outlet. 

No. 1 we venture to call Barnes's curve. This is the segment of a circle 
having for its centre the sacral promontory. (See Fig. 59, E, F.) Under 
ordinary conditions--that is, with a well-formed pelvis, the promontory only 
slightly projecting — this curve has no great clinical importance. But in a 
large proportion of cases, in which the promontory projects ever so little 
beyond the standard, and more and more as the pelvis assumes more decided 



Fig. 59. 




A, B. Horizont<al, or datum line, c, v. Curve of Carus. e, f. Barnes's curve, a, a, a. Bodies of lumbar 
vertebrae. 6. Sacro-lumbar joint or promontory. 6, c. Conjugate diameter of brim, and plane of brim.i 
d, f. Conjugate diameter of outlet, and plane of outlet, g. Symphysis piibis. d, i, Axis of brim, h, k. Axis 
of outlet, m, 11. Poupart's ligament, p. Perineum. 



contraction, as in most cases of rickets, and in the scoliotic pelvis this curve 
cannot be disregarded. The head, which under the most favorable conditions 
descends nearly straight in the axis of the brim, until the vertex touches the 
floor of the pelvis, must describe a curve — the curve in question — round the 
promontory in order to get into the hollow of the sacrum — that is, into the 
pelvic cavity. Arrived here, to get out of the pelvis the head must describe 
a new circle, (2) Carm's curve, which has for its centre the symphysis pubis. 
This is the curvilinear axis already described. (See Fig. 59, c, d.) 
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The Inclinations vary between the two extremes of the upright posture 
and of the doubled-up posture, knees upon the abdomen. (1) The inclination 
of the pelvis in the uf)right posture places the plane of the brim at an angle 
of 60° with the horizon. (2) The inclination in the doubled-up posture brings 
the plane of the brim nearly horizontal — that is, the axis of the brim is 
made to approach parallelism with the vertebral column. This inclination 
obviously facilitates the entry of the foetus into the pelvis. Between the 
upright inclination of 60° and the horizontal of the doubled-up posture there 
are corresponding inclinations. 

The change of inclination depends mainly upon the flexion or extension 
of the dorsal and lumbar vertebrae, and very slightly indeed upon flexion or 
extension of the sacrum upon the last lumbar vertebra. 

In proportion to the degree of inclination, and the attendant prominence 
of the sacro- vertebral angle, will Barnes's curve be more or less pronounced. 

The Diameters of the Pelvis. — The diameters have reference to the circles 
or circumferences of the pelvis taken at certain stated points of the pelvic 
canal. Thus there are diameters of the brim, of the cavity, and of the 
outlet. (1) The diameters of the brim are of first importance. In the 
majority of cases even of difficult labor, the relations of the dimensions and 
shape of the brim to the child's head determine the course of the labor. 



Fig. 60. 




Female Pelvis, one-third natural size, showing form and diameters of brim or inlet. 
a, b. Antero-postcrior or conjugate diameter, c, d Transverse diameter, e, f. Right oblique diameter. 
</, h. Left oblique diameter. 

The proportions of the lower parts of the pelvic canal, although in many 
cases important, are in most cases of secondary importance to those of the 
brim. Thi-ee princijial diameter's must be studied. Fig. 60, a, b, the antero- 
posterior or conjugate; c,d,the transverse; e,f,g,h, the oblique. (See 
Garson's definitions of the diameters, p. 143, for indications of the points 
between which the diameters are taken.) The oblique, also called diagonal, 
diameter is double ; the one measured from the right sacro-iliac joint, e, to 
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the opposite iliopectineal eminence is called the right oblique; and that 
drawn from the left sacro-iliac joint, g, is called the left oblique diameter. 

It is convenient to set out the diameters of the three principal planes in a 
tabular form : 



Diameters. Brim. 





Inches 


Centim 


Conjugate 


. 4.30 


= 10.70 


Transverse 


. 5.30 


= 13.00 


Oblique or diagonal 


. 5.00 


= 12.70 



Cavity. Outlet. 



Inches. 


Centim. 


Inches. 


Centim. 






r4.25 -: 


10.70 


5.25 = 


13.20 


-| or 


or 






(5.25 = 


13.20 


5.00 = 


12.70 


4.75 =:= 


12.00 


5.25 = 


13.20 


4.75 = 


12.00 



Tracing the phases of the conjugate diameter through the pelvis, we see 
that at the brim it is the shortest diameter, and that it attains its maximum 
in the cavity and at the outlet. 

The transverse is the longest diameter of the brim, medium in the cavity, 
and shortest at the outlet. 

Fig. 61. 




Transverse section of Pelvis, showing sh.\pe and diameters of the cavity. 
a, a. Conjugate diameter, b, b. Transverse diameter. The two are nearly equal. 



The oblique is capacious at the brim, long in the cavity, and compara- 
tively short at the outlet. 

Supposing, then, an ovoid body, the circumference of which is about equal 
to the circumference of the pelvis, and that this body is moderately plastic, 
it follows that, driven on, this body will adapt itself in position and shape 
to the form presented by the unyielding canal at the planes successively 
reached. Such a body is the child's head. The head will, therefore, enter 
the brim in a transverse, or oblique diameter ; having passed this strait, it 
will be compelled to turn its greatest length to the oblique and conjugate of 
the cavity ; and still progressing, it will continue its rotation on its own axis, 
and turn its long diameter nearly to the conjugate or longest diameter of the 
outlet. We shall see hereafter the part that plasticity of the head plays in 
this problem. 

If we trace the transverse diameters through the pelvis, we see that they 
diminish sensibly from above downwards ; the transverse diameter at the 

Note.— The dimensions given in the figures are not exactly those given in the table. 
They vary within normal limits. 
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brim being 5.3 inches, falling to 5 inches or less in the middle of the cavity, 
and to 4.75 inches or less at the outlet. The true pelvis, therefore, narrows 
as we approach the outlet, by the convergence of its sides. We have to 
note besides a small transverse diameter about the middle of the cavity 
passing from one sciatic spine to the other. It is a fixed diameter, and is 
smallest of all, measuring barely four inches. At this level, therefore, there 
is a kind of middle strait. 

A sacro-cotyloid diameter is described. This is measured from the mid- 
point of the sacral promontory to the point behind the centre of the cotyloid 

Fig. 62. 




Outlet of Pelvis, siiowinu fohm, nouNiiARiEs, and diameteiw. 
a, a. Aiitero-posterior diameter. 6, 6. Transverse, c, c, iiiul (/, d. The oblicjiue diameters 



cavity (a, i, a, k, Fig. 64). This, in well-forraed pelves, gives from 3.5 to 4 
inches. The most useful application of this diameter is to determine the 
characters of obliquely ovate pelves by comparing the two sacro-cotyloid 
diameters. Those who will take the trouble to measure pelves apparently 
normal in this way will discover how frequently one side of the pelvis — 
usually the right — is larger than the other. A perfectly symmetrical pelvis 
is very rare. 

The standard pelvis is, of course, an ideal pelvis. This ideal is not obtained 
by striking the average of a large number of indiscriminate pelves, but of 
selected pelves. The best selection would be from pelves of women whose 
parturient capacity had been proved by their having gone through normal 
labors. In practice there is found a considerable range of pelvic proportions ; 
and at least equally considerable is the range of size of the child's head. It 
is not uncommon to find pelves larger than the assumed standard. 

The sacro-vertebral angle is of the greatest obstetric interest. It is the 
cardinal point in labor. It is usually said to form an angle of 130° in 
woman. But many variations occur. We are familiar with pelves dry and 
in living subjects in which the angle is much more open, the promontory 
presenting a very moderate projection. The efl^acement of this angle is most 
marked in the kyphotic pelvis, in which the conjugate diameter is thus inor- 
dinately lengthened. But considerable flattening of the promontory some- 
times occurs in pelves fairly proportioned. It is this angle which rules the 
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radius of Barnes's curve. Whenever the angle is less than 130° there is 
alaiost necessarily a proportionate increase in the depth of the sacral hollow. 

The sacral hollow must be studied in relation to the sacrovertebral angle. 
This hollow may be estimated by drawing a line from the most projecting 
point of the promontory to the tip of the coccyx. The length of this line 
is one factor in the problem. A perpendicular drawn from the deepest 
part of the hollow to the line which subtends the arc will give the measure 
of the depth. The subtending line may be stated at 5 inches, the jjerpen- 
dicular at greatest depth at 1.25 inch. Observations of these data might 
furnish an index of the capacity of the sacral hollow. 

If we suppose the sacrum to be flattened out, the length from promon- 
tory to tip of coccyx will be increased, and the perpendicular of greatest 



Fig. 63. 




Showing axis of Pelvis and curve of Partuhient Canal as it changes under retropulsion of coccyx asd 

BULGING OF PELVIC FLOOR, OR BaRNES'S PERINEAL VALVE, IN LAST STAGE OF LABOR. 

depth will be shorter. If, on the other hand, the sacrum be more curved, 
the promontory and tip of coccyx will be brought nearer together, and the 
perpendicular or depth will be increased. These relations have been too 
little studied, but clinical observation proves that the characters of the 
sacral hollow are of great practical importance. For example, an exag- 
gerated hollow favors the production of occipito-posterior positions, and has 
a bearing upon the use of the forceps. 

The length of the anterior wall of the pelvis is measured from the summit 
of the symphysis to the edge of the subpubic arch. This gives from 1.75 
to 2 inches. We have known instances Avhere this was much exceeded, 
giving rise to dyspareunia. ' 

The length of the sides of the pelvis increases from the pubic symphysis as 
we proceed backwards. 
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Inclines.— The measurements from above downwards of the sacrum, sides, 
and symphysis represent so many inclines. The inclines of the sacrum' 
have been sufficiently described. The lateral inclines require a little more 
attention. 

We have seen that the transverse diameters converge from brim to outlet. 
The result of lateral convergence is to form inclines at the sides of the 
pelvic canal. There are two inclines on each side, separated by an oblique 
ridge running from the brim of the pelvis just behind the upper angle of 
the obturator foramen down to the sciatic spine. 

The anterior incli^ie is bony, resisting, and looks backwards, inwards, and 
upwards. The posterior incline looks forw ards, inwards, and upwards. With 



Fig. 64. Yiq. 6-3. 




Outline of Brim. Cavitv. 




the exception of the sciatic spine, this incline is entirely composed of soft 
parts. It is made up of the anterior aspect of the great and lesser sacro- 
sciatic ligaments, the two sciatic foramina, and the muscles, vessels, and 
nerves which traverse them. Tyler Smith assigned to these inclines an 
important part in directing the rotation of the head. The views of this 
sagacious observer upon this point have not been generally accepted, but we 
are disposed to think them well grounded. If the head descend into the 
cavity with the occiput directed to either foramen ovale, it must be obvious 
that coming from the anterior incline, the ridge running along the posterior 
margin of the foramen to the sciatic spine will guide the occiput forwards 
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towards the symphysis pubis. The transverse diameter of the cavity nar- 
rowing downwards, the long diameter of the head must find accommodation 
by fitting itself to the space of least resistance, and this ridge vyill naturally 
guide the occiput forwards to the shallow part of the pelvis under the 
pubic arch. 

The Circumference of the Pelvis.— We are for the present concerned 
with the true pelvis. Starting from the geometrical axiom that the circle 
is nearly three times the length of its diameter, we may approximately 
arrive at the circumference, say, of the brim by adding up its three 
diameters. Thus, 4.3 + 5.3 + 5 inches = 14.6 inches, or the circumference ; 
for the cavity, 5.25 + 5 + 5.25 = 15.5 ; for the outlet, 5.25 (with coccygeal 
retropulsion) + 4.75 + 4.75 = 14.75 inches. These calculations very nearly 
correspond with actual circumferential measurements. (See Figs. 64, 65, 
and 66). They show clearly that the brim and outlet are really straits, and 
that the cavity expands between the upper and inferior straits. Practically 
we know that the passage of the head encounters most difficulty at these 
straits. These pelvic circumferences have to be contrasted with the circum- 
ferences of the foetal head. 

The External Measurements of the Pelvis. — We may limit our attention 
to those measurements which can be taken from fixed points in the living 
subject. The circumferences may be disregarded. They are liable to such 
variations from fat and muscular development as to be useless for obstetric 
purposes. 

The following measurements, all capable of being taken between fixed 
points easily felt in most women, are of chief importance. They are best 
taken by means of the curved caliper compasses of Baudelocque : 

Inches. 

1. External antero-posterior or conjugate diameter . . . . 7 to 8 

2. External transverse between iliac crests . . . . . 14 to 16 

3. From great trochanter to opposite sacro-iliac joint . . . 10 to 12 

4. Depth of pelvis from top of sacrum to coccyx .... 4.5 to 6 



The Relation between the External and Internal Dimensions 
OF THE Pelvis. — The chief value of the external measurements depends 
upon their service as indications of the dimensions of the internal true pelvis. 
To what extent can they be trusted? If there were a definite and constant 
relation between the external and internal dimensions, it would be only 
necessary to determine this relation in order to possess an easy and certain 
clew to the great clinical problem, the dimensions of the true pelvis. 
Baudelocque and Velpeau deduct from No. 1, the external conjugate, 8 
inches. 

The case would stand thus : External conjugate =7 — 3 = 4, the true 
conjugate. Unfortunately this calculation is utterly falsified in practice, 
more especially in cases of pelvic deformity — that is, in the very cases where 
information is most desired. Hohl says, from measurements made upon dry 
faulty pelves, the relation has often been quite normal ; and that in most 
cases the true conjugate was 1 to 3 inches less than was indicated by the 
external conjugate. Measurements made by ourselves on dry pelves and in 
living subjects are quite in accordance with Hohl's statements. 

Still, any marked diminution of the external standards may be trusted as 
giving an approximate idea of the state of the true pelvis. An unusually 
deep depression in the lumbo-sacral region, with straightening and jutting 
back of the body of the sacrum, is an almost sure sign of internal pelvic 
deformity ; and unusual narrowness across the hips suggests a difficult labor. 

The hony pelvis may he explored at the following points of its external sur- 
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jace — namely, along the o-esis of the ilia, and especially at the anterior- 
superior spinous processes; sometimes along the liyiea ilioj)ectinea ; at the 
symphysis pubis from its upper border to the subpubic arch; the whole spinous 
aspect of the sacrum and coccyx; generally the posterior border of the ossa 
iunominata ; and below, the tip of the coccyx by the rectum, the tuberosities 
of the ischia, and the ascending rami of the ischia. In thin subjects all these 
points can be traced ; in fat subjects all are more or less covered ; but the 
symphysis pubis and the sacro-lumbar recess, the anterior-superior spinous 
processes, rarely escape careful examination under firm pressure. 

These points serve as important landmarks to determine the relations of 
parts, and as points whence to measure the dimensions of the external pelvis. 

Pelvimetry applied to Obstetric Practice. — If we could obtain approxi- 
mately exact measurements of the dimensions of the pelvis in a gravid, 
especially a parturient woman, we should have solved one part of the great 
problem of obstetrics. If we could also take accurate measure of the dimen- 
sions of the foetal head still in utero, and be at the same time able to estimate 
the degree of its plasticity, we should be in possession of the two primary 
factors absolutely and in their relations to each other. If, thirdly, we could 
accurately gauge the driving force brought to bear upon the first two fac- 
tors, allowing for the resistance of the soft parts, we should almost realize 
the proposition of Levret, that "labor is a natural operation, truly mechani- 
cal, susceptible of geometrical demonstration." Unfortunately we have not 
arrived at this point. We have not yet mastered any of the component 
problems. How far, then, are we from the grasp of these component factors 
in their solidarity and their mutual relations ! 

Still, we must endeavor to solve each elementary problem as nearly as 
possible. If we could but overcome the first difiiculty, that of obtaining 
precise knowledge of the pelvic dimensions, we might, assuming that the 
head was of standard proportions, be in most instances masters of the posi- 
tion ; since it is in our power to lessen the resistance of the soft parts, to 
increase, to supplement, or to lessen the driving force, and to aid the moulding 
of the head. 

How TO Determine the Length of the Conjugate Diameter of 
THE Brim. — The best pelvimeter for clinical use is the index finger. Before 
the head has engaged in the brim, it is always possible to reach the pro- 
montory with the finger by passing the hand into the vagina. The tip 
applied to the promontory, the side or back of the finger will rest against 
the pubic arch. This point of contact with the pubic arch may be marked 
off* by the finger of the other hand. We thus have the length of the sub- 
pubic conjugate, or lower or inclined conjugate. (See Fig. 59, b,f.) This is 
estimated by Wood as about 0.5 in. less than the true conjugate. Thus, 
measured by the index, the inclined conjugate gives 4.5 in. ; deduct 0.5 in., 
we obtain 4 in. for the true conjugate, the object sought. Pelvimeters 
have been constructed on the principle of the shoemaker's sliding-scale. 
One end of the rule is pushed up to rest on the promontory, whilst the 
sliding-rod is carried forward so as to rest against the inner surface of the 
pubic symphysis. This is the principle of Coutouly's pelvimeter. This 
would give the true conjugate. Various other contrivances have been 
adopted. We do not describe them because of the difficulty in using them 
and the imperfect results yielded by them. The skilful obstetrist always 
falls back at last upon his hand. It is not enough to know the length of 
the conjugate, and this is the only dimension within the purview of mechanical 
pelvimeters. The hand explores the whole region. Under anaesthesia it is 
not difficult to pass the hand into the vagina. The tip of the index thus is 
applied to the promontory ; the thumb rests upon the inner surface of the 
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pubes, and takes an estimate of the conjugate ; the finger then sweeps round 
the pelvic brim, noting the depth of the recess on either side of the sacrum, 
the Avidth of the pelvis ; and if the child's head is presenting, he takes note 
of the relation of the head-globe to the circumference of the brim as well as 
to the promontory. He traces the circumference of a ring — the brim and 
weighs in his mind the probability of a plastic ball— the child's head— resting 
upon the ring, passing through it, allowing for moulding, spontaneous or by 
aid of forceps. This knowledge, approximate though it be, and only to be 
acquired by considerable experience, is what no instrument can give. 

It may be stated as a general rule, as a rough but valuable indication, that 
if the promontory be easily felt by the index passed into the vagina, the 
presumption that the conjugate is contracted is strong. This is confirmed if 
we find the sacrum externally very flat, or excessively curved, the coccyx 
pointing unduly forwards. 

We have already discussed the relations between the external and_ the 
internal dimensions as indicating the length of the internal dimensions. 
Alone, they cannot be trusted, Taken together with internal examination, 
they may yield useful controlling or corroborative data. 

For the purposes of scientific study, and with a view to the treatment in 
future pregnancies of the woman under observation, pelvimetry may be 
usefully supplemented by careful measurements of the child's head after 
birth, noting at the same time the degree and kind of plastic deformation 
undergone. 



The Breasts. 



The breasts {fiaaTOQ, from /naaTevu, to seek, because the infant seeks in them 
the milk) are glandular organs associated with the organs of generation, 
designed to support the child during the first months after birth. The 
breasts belong to the skin, of which they may be considered to be dependencies. 
They pour out their secretion directly on the external surface of the skin. 
The important function fulfilled by the breasts has led zoologists to class all 
animals possessing these organs in the same class under the name of 
mammifera. One character proper to this class is that all are viviparous — 
that is, all give birth to young which are born free from their foetal envelopes. 

The breasts exist in both sexes ; but are rudimentary or atrophied in the 
male. They belong essentially to the female, and are not completely 
developed until the epoch of puberty. They are two in number in the 
human species, which is uniparous; generally amongst animals they are 
double the number of the young brought forth. Examples of triple or 
quadruple breasts in women are very rare ; and sometimes the supernumerary 
breasts are more apparent than real, consisting of simple nipples or of masses 
of adipose tissue. 

The breasts occupy the anterior and superior part of the chest, which, 
spreading transversely, affords a favorable condition for the development of 
the organs, and, says Plutarch, in order that the mother may embrace and 
hold up her infant whilst giving it suck. In animals whose young suck 
standing or squatting on the ground, the breasts are situated on the abdom- 
inal region. 

The breasts are developed in proportion to the growth of the genital 
organs; they increase in volume during pregnancy, and especially after 
delivery, and become atrophied in old age. Their size does not always cor- 
respond with the stature, strength, or constitution, and it is not uncommon 
to find delicate, phthisical women with very large breasts. But certain 
families, and especially races, present remarkable varieties. In certain 
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African races— partly, perhaps, as the result of particular manipulations— 
the breasts are so long as to hang down as far as the groins, or, hanging 
over the shoulders, even permit the infants to suckle whilst being carried on 
their mothers' backs. 

In judging of the size of the breast, care must be taken not to confound 
what properly belongs to the gland with that which depends upon fat. The 
largest apparent breasts are not always those which supply the most milk ; 
in such the true glandular structure may be inconsiderable. 

The free or cutaneous surface of the breast is convex, of a dull white, 
smooth, soft to the touch, and often covered with very fine hairs. Around' 
the nipple is a well-defined circle called the areola. The tint depends upon 
the complexion— thus it is pale-rose in the fair, and dark in brunettes. In 
both the tint deepens in gestation. The areola presents a rough aspect, 
which is especially manifest during gestation. This appearance is due to a 
multitude of sebaceous glands, and principally to special glands, from five 
to fifteen in number, arranged in a circular manner around the base of the 
nipple, or dispersed irregularly over the space of the areola, and projecting 
a little on the surface. These are the tubercles of Morgagni. In some women, 
in addition to the sebaceous glands, there are found some hair-follicles in the 
areola. The diameter of the areola is from 3 to 5 centimetres (1.25-2 in.). 

The ?ii)j;j^e, slightly directed outwards and downwards, commonly answers 
to the fourth intercostal space. It is colored rosy or brown, excepting at the 
summit, which remains pale; it is rough, as if fissured on its summit, and 
susceptible of a kind of erection. Sometimes it is cylindrical, sometimes 
conoid, and sometimes it is so short, flattened, or even buried in the substance 
of the breast, that it is impossible for the infant to seize it. The surface of 
the nipple is uneven, and covered with large, closely set papillae, conical or 
nipple-like; many of these papillae present secondary papillae, which, how- 
ever, form no relief on the surface of the epidermis, but each contains a 
vascular loop. Between the large papillae the small sebaceous glands open 
by microscopical orifices. At the summit of the nipple are seen depressions 
in which the galactophorous ducts open by a variable number of orifices. 

Structure of the Breast. — The breast is composed of an envelope of 
skin, of a layer of adipose tissue, and of the mammary gland. All these 
parts are united together by a very resisting connective tissue. 

The skin covering the peripheral portion of the breast presents nothing 
remarkable. But at the level of the areola it shows peculiar characters : in 
addition to the extreme thinness of its epidermis, it is remarkable for a great 
accumulation of pigment in the deep strata of its mucous element, for the 
great number of sebaceous and sudoriparous glands, for the hair-follicles, 
rudimentary in woman, often much developed in man, and lastlj^ for the 
glands which, projecting on the surface, constitute the tubercles of Morgagni. 
These glands, which are rarely absent, are developed during gestation in the 
same proportion as the mammary gland. They are small clustered glands, 
composed of several irregular lobules, which themselves are formed of glan- 
dular vesicles. They give rise to a small excretory canal, which opens at 
the summit of the tubercles of the areola, and supply a liquid possessing all 
the characters of milk. Beneath the skin of the areola there is a layer of 
smooth muscular fibres; these are arranged in concentric circles around the 
nipple, which become more numerous and more thickly disposed of as they 
approach the nipple. Besides these annular fibres, there exist, according to 
Meyerholtz, radiated fibres, which arise from the skin of the areola, in the 
neighborhood of the nipple, converge towards this organ, and meet in the 
cellular tissue underneath it, forming species of arcs with the concavity 



160 



THE BREASTS. 



turned towards the skin. These fibres contracting, increase the projection of 
the nipple. 

The skin of the nipple is fine and pigmented, except at the summit, and 
is intimately adherent by its deep surface to the subjacent parts. Very 
numerous sebaceous glands are attached to this tegument and open directly 
on its surface, which is deprived of hairs. Beneath the skin are found the 
galactophorous canals, fifteen to twenty in number, united into a bundle, 
and occupying the axis of the nipple. In the child and adult man they are 
very small ; in woman they measure from 0.4 mm. to 1 mm. in diameter, 
and two layers can be distinguished in their walls; the one, external, is 
formed of connective tissue ; the other, internal, is folded longitudinally and 
composed of an amorphous membrane enclosing elastic network, and of a 
pavement epithelium, stratified near the orifices of the nipple, cylindrical 
further in. 

Just beneath the nipple the milk-ducts expand and form ampullte or reser- 
voirs — the sinus dudum lactiferorwn. They may attain a diameter of 5 to 8 
mm. when filled with milk ; they then take a winding course and have an 
irregular bulging appearance (see Fig. 67, 7). The walls of these larger 
ducts consist of connective tissue in which is enclosed a dense layer of ring- 
shaped elastic fibres. 

1. The muscular fibres of the nipple surround the galactophorous canals, 
crossing each other in all directions. Some are parallel to the surface of 
the gland ; they form a kind of trelliswork, through which pass the canals ; 
some fibres are parallel to the axis of the nipple. 

2. Ihe Adipose Tissue. — The breast is, in fact, a dependency of the skin, 
for it is lodged in the subcutaneous adipose tissue ; and more than this, the 
adipose tissue penetrates into the substance of the mammary gland, dividing 
it into small masses, and in very stout persons it appears even to insinuate 
itself between the glandular grains. 

The depressions or cups presented on the outer surface of the breast are 
filled with masses of adipose tissue, separated by fibrous lamellae stretching 
from the mammary gland to the skin (Fig. 67, 5, 5). The fibrous spaces 
which contain these adipose masses do not communicate with each other, a 
circumstance which explains the frequency of circumscribed inflammations 
and abscesses of the breast. The development of the adipose tissue and of 
the mammary gland stand in inverse ratio to each other. 

3. The Mammary Gland. — Freed from the fat in the midst of which it is 
buried, the mammary gland is seen as a mass flattened from before backwards, 
thicker in the centre than at the circumference, which is unequally notched. 
Its base, which is plane and even slightly concave, rests upon the great 
pectoral, and sometimes externally upon the serratus magnus muscles. A 
fibrous layer continuous with the superficial fascia and enclosing large bun- 
dles of elastic fibres separates it from these muscles, to which it only adheres 
bv a very lax serous cellular tissue, imparting to the organ a great freedom 
of motion. 

The cutaneous aspect of the mammary gland is very unequal, hollowed 
into pits separated by crested prolongations. (See Fig. 67, 4, 4.) These pits 
are filled up with adipose tissue which conceal the irregularities of the sur- 
face. The proper tissue of the gland is denser than the greater number of 
glandular organs. It should be studied apart from and during lactation. 
In the first condition it presents the appearance of a very compact fibrous 
tissue, of a whitish color, divided into unequal lobules, very much resembling 
certain tumors of the uterus. The granular disposition proper to the tissue 
of glands does not exist in an obvious manner. In fact, when the finer 
ramifications of the galactophorous canals are traced in children of both 
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sexes, it is found that they terminate in swollen culs-de-sac. At puberty, 
small vesicles are grouped around these culs-de-sac; these vesicles are en- 
veloped in a layer of cellular tissue, enclosing a multitude of elongated 
nuclei, whose great axis is parallel with the canaliculi. It is at this point 
that the development of the breast in the male sex is usually arrested, and 



Fig. G7. 




Sagittal section of a Brkast of a Puehpera. (After Henle.) 

1. Skin. 2. Panniculus adiposus. 3. Body of mamma. 4,4. Crest-like projections of mamma. 5,5. Fat- 
masses between the crests. 6. Milk-ducts of tlu- nipple. 7. Simis of milk-ducts filled with milk. 8, 8. 
Section of milk-ducts in centre of mamma, surrounded by glandular tissue. 

becomes atrophied. In woman the development proceeds, the ramifications 
become more numerous and finer, stretch to the periphery of the gland, and 
are furnished with a multitude of vesicles. 

During lactation the granular disposition becomes especially evident. The 
glandular grains, which measure from 1 to 2 mm. in diameter, are united 
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into small groups or flattened lobules superposed on each other. From each 
little group proceeds an excretory duct, recognizable by its white color; it 
is easy to inject, and results from the reunion of a number of radicles pro- 
portional to' the number of glandular grains. Cruveilhier says that, having 
had the opportunity of dissecting the breast of a woman recently delivered 
in which the cellular tissue uniting the glandular grains was infiltrated with 
serosity, he found the grains dissected, as it were, by this infiltration ; the 
galactophorous ducts were injected with a yellow coagulated milk. He thus 
saw that some of the glandular grains were isolated, and as if pedunculated,^ 
whilst others were agglomerated into regular or irregular groups ; one of 
these groups was disposed in a circle, and from all the grains of this circle 
issued small excretory ducts, directed from the circumference to the centre 
like radii, and terminated in a common excretory duct, which went from the 
central point. Other groups were elongated. At the centre was a galacto- 
phorous duct receiving the small excretory radicles proceeding from each 
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Section of the glanbi'lau substance of the mamma. CAfter Henle.) 
* Terminal branch of a milk-duct. * * Connective tissue stroma. 



granulation. Each grain had a central cavity, from which a worm-like sub- 
stance formed of coagulated caseous matter could be squeezed. These grains 
were composed of vesicles analogous to the salivary glands. 

This transformation of the glandular tissue begins at the periphery of the 
organ, and in the kind of crests which rise on the surface. These crests be- 
come broader, flatter ; the deep aspect of the breast assumes a granular ap- 
pearance. At the same time, the gland loses consistency and assumes a 
yellow color. The glandular vesicles are composed of an investing mem- 
brane extremely thin, and contain globules of fat resembling those of the 
milk. (See Fig. 69, a.) This fatty matter is dissolved by the aid of soda; 
the wall of the vesicle is seen covered with a layer of epithelial cells. In- 
dependently of the granulations there enters into the tissue of the gland a 
large quantity of fibrous tissue, which, after having formed a complete in- 
vestment, sends into its substance processes more or less lax which hold 
together the lobules. It is to this large proportion of fibrous tissue that the 
gland owes its hardness. Sometimes the development experienced by the 
breast bears exclusively upon the fibrous element, and then it may acquire 
an enormous size; sometimes the glandular structure disappears, and the 
breast is transformed into a multilobular fibrous mass which has been 
sometimes taken for a degenerate lipoma. 
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The Galactophorous Ducts. — If the breast of a woman who has died 
during lactation be divided, ruilk oozes up from a multitude of small points, 
as if from the pores of a sponge. These are sections of the lacteal or 
galactophorous ducts. These arise from the granulations as already described, 
and are gathered into an indefinite number of principal ducts terminating at 
the centre of the mammary gland at the level of the areola. Here they 
attain their greatest size, and form dilatations leaving no interspaces. The 
number of these dilatations {reservoirs or sinuses of the galactophorous 
canals) varies from ten to twenty. They are of unequal size ; at the base of 
the nipple the canals narrow, become straight and proceed parallel to each 
other, to open at the summit of the nipple by orifices much smaller than the 
canal themselves, (See Figs. 67, 69.) 



Fig. 69. 




(After Cloqvet ) 

o, a. Lobules of acini or glandules, h, I. Canals, c. Sinus of milk-ducts, d. Nipple in which 
uiilk-ducts terminate. 

Thus, although there exists no distinct reservoir for the mammary gland, 
it may be considered that these dilatations fulfil the function of reservoirs. 
There is this diflference, that instead of the single reservoir of other glands, 
there exist in the mammary gland multiple reservoirs. 

The galactophorous ducts nowhere communicate with each other. The 
mammary gland, like most other glands, is divided into a certain number of 
distinct departments which may execute their functions independently 
of each other. Hence it is that diseased breasts may supply milk possessing 
all the normal characters. Injections show that the ducts have no valves. 
Fig. 69 gives a general idea of the arrangement of glands, canaliculi, ducts, 
sinuses, and their terminations in the nipple. 

Vessels. — The arteries come from the thoracic, especially from the 
external mammary ; from the intercostals, and from the internal mammary. 
The branches supplied by the internal mammary and the intercostals attain 
a considerable size during lactation. When thus hypertrophied they become 
flexuous. 

The veins are very largely developed, and are divided into two orders: 
subcutaneous and deep. The latter accompany the arteries. The former 
are seen through the skin and form under the areola a circle, often incom- 
plete, called the venous circle of Htiller. 
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The lymphatics are very uuraerous ; some are superficial, some deep. The 
first arise from the cutaneous networks, exceedingly delicate and very 
abundant, which cover the nipple, the areola, and its neighborhood ; they 
proceed to the axillary ganglia. The deep lymphatics proceed from the 
glandular lobules, and all run towards the axilla ; there they form a plexus, 
composed of large vessels, whence run several trunks which also terminate in 
the ganglions of the axilla. 

The nerves come from the intercostals and the thoracic branches ot the 
brachial plexus. 

Development.— The mammae become apparent from the third month. 
Langer and Kolliker show that they are represented at their origin by a 
warty excrescence of the mucous body of the epidermis. From the sixth to 
the seventh month a number of pyriform buds, the rudiments of the lobes of 
the glands, appear on the surface of this excrescence ; but it is only towards 
the end of foetal life that these buds become isolated from each other, and 
open outwards. At birth the mamma is already composed of distinct lobes, 
each having an excretory duct. But before puberty no true glandular 
vesicles are found ; until this epoch the mamma differs in the two sexes 
only in the greater size of the nipple, and a somewhat greater size of the 
gland in the female child. 

Kt puberty the mamma acquires gradually its destined size. Its develop- 
ment coincides with that of the genital organs. The glandular vesicles 
show themselves at this time, but do not assume their full developnaent 
before the first pregnancy. At the same time remarkable modifications 

Fig. 70. 




Showing colostrum and oedinarv milk globule--, first pay after lauor, primipara aged 19. 

(After Hassall ) 

take place in the epithelial cells which line these vesicles, whence results the 
secretion of milk. Globules of fat, the quantity of which increases more 
and more, accumulate in the epithelial cells, which having grown bigger, 
end by completely filling the cavity of the glandular vesicles. At the same 
time, new vesicles are formed near the walls of these last, which by their 
development push the old ones into the excretory canal. There they accu- 
mulate and partly destroy each other, in order to be expelled externally 
during the first days after parturition with the yellowish liquid which bears 
the name of colostrum (see Fig. 70). After labor the production of cells in 
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the glandular vesicles assumes an extraordinary activity; these cells, filled 
with fat-globules, disappear altogether in the galactophorous ducts, since no 
trace of their investing membrane is seen in the milk. There is found 
nothing but a multitude of rounded corpuscles, shining, of fatty oature, 
held in suspension by a plasma which contains in solution casein, sugar of 
milk, and a variable quantity of inorganic salts. Thus constituted, the 
milk forms a liquid of an opaline white, of a sweet and sugarv taste, and 
combining all the essentials of a perfect nutriment. 



Fig. 71. 




Gl-OI!UI,F,S OF HEAl.THV milk; FOUHTHKN moN'TIIs' LACTATION. 

The breasts become atrophied in old age, the vesicles disappear, and 
sometimes nothing but a little fibrous tissue is found in their place. 

During the period of secretion the breasts receive a much larger supply 
of blood than at other times. Pregnancy favors the development of the 
secreting portions of the glands, but does not induce secretion. On the 
other hand, when pregnancy occurs during lactation, it diminishes, modifies, 
and may arrest the secretion of milk. 

The secretion of milk is nearly continuous. When fully established, 
whilst there may be certain periods when it is formed in greater quantity, 
there is no absolute inter mittency. 

When the milk-ducts are filled to the utmost, before the overflow begins, 
there must exist an apparatus to keep the mouths of the ducts closed, and 
which will only give way under greater pressure. Such an apparatus is 
provided in the musculature of the papillse. The ducts, whose calibre within 
the nip[)le is already smaller than before entering the nipple, look narrower 
still when compressed by the muscles between which they run. 

The secretion of milk is undoubtedly stimulated by emotional excitement, 
and by reflex irritation. Thus the mother, thinking of her child, feels "the 
rush of milk" to the breasts; they quickly enlarge, and milk flows; and the 
touch of the child sucking the nipple by mouth or hand acts partly by emo- 
tional influence and partly by reflex influence. We may see this in lower 
animals. The calf seeking milk tosses its mouth against the mother's breast, 
and thus increases the flow by gentle succussions. Under this excitement 
the sphincteric muscles relax, and the milk escapes. 

The milk accumulates to the point of compelling relief at intervals vary- 
ing according to the health of the individual and her habit. Generally the 
mother feels this want about every four to six hours. 
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Terror, grief, shock, any violent emotion, may suddenly suppress the^ 
secretion. Astley Cooper relates two cases. 

After eight or nine months' lactation, the milk frequently becomes " pooj"- 
This condition admits of close appreciation by the microscope; the globules 
are small and scattered. (See Fig. 72.) 



Fig. 72. 




Impoverishf.i) mii.k ; scanty gi,oi!ii,es. (After Hassai.i..) 

"When there is engorgement or inflammation of the breasts, healthy'milk 
may still be secreted for a time, the chief seat of inflammation being the 
connective tissue. But often the globules become agglomerated. (See 
Fig. 73.) 

Fig. 73. 




Milk-globules agohegated, as in enoohgejient of the hueasts. (After Hassall.) 

In cases where menstruation returns, the secretion of milk is commonly 
checked. In some cases (Robert Barnes) there is a monthly reappearance 
of colostrum-globules coincident with menstruation. 

The breasts maintain intimate functional relations with the uterus and 
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•ovaries. During menstruation and gestation they feel the impulse and 
become turgid and tender. Sexual excitement sometimes starts from sensa- 
tions in the breasts arising spontaneously or provoked by touch. At these 
times the breasts become turgid, firmer, and the nipples stiff and erect. 
After labor, irritation of the nipples, as by the child sucking, or other modes 
of milk-aspiration, will cause the uterus to contract. This is turned to account 
to control post-partum hemorrhage. One of the great uses of lactation is to 
promote contraction and involution of the uterus. Women who do not 
suckle are especially liable to subinvolution. On the other hand, we have 
known slight hemorrhage occur whenever the child was put to the breast. 
It is a common event for women to feel uterine spasm or colic when the 
child seizes the nipple. 

There is a struggle between the ovary and the breast for supremacy. In 
the end the ovary is pretty sure to win and to put an end to lactation. On 
the other hand, persistent lactation will occasionally suppress menstruation 
and postpone conception for several years. We have notes of cases in which 
menstruation was thus kept in abeyance for five years. One woman had 
become a widow, so that all her feelings and functional work were concen- 
trated upon her child. But in other cases the woman continued to live with 
her husband, and had no child to suckle. 

Abnormalities. — These consist chiefly in multiplicity and unusual situa- 
tions. 

Robert, of Marseilles, reports in Magendie's " Journal of Physiology " the 
case of a woman who had a well-formed mammary gland on the outside of 
the left thigh. The mammary glands upon the chest performed their function 
with regularity, and were normal in all respects ; but the gland upon the 
thigh secreted during lactation such a quantity of milk, that the woman had 
nourished all her children, seven in number, indifferently from the three 
glands. The mother of this woman had three mammary glands, one on the 
left side of the chest and two on the right. This case is perfectly authentic, 
and was reported on by Chaussier and Magendie. 

In Dunglison's " Human Physiology " (1856) numerous very curious 
instances of unusual lactation are recorded. 

Fancourt Barnes saw a woman in St. Thomas's Hospital who had four 
breasts. There were two in the usual places on her chest, and two additional 
ones on her abdomen, one on either side of the navel. 
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THE PROCESSES OF GESTATION, CHILDBED, AND LACTATION. 

Constituting parts of one great function, Eeproduction, the procesf^es of 
gestation, childbed, and lactation must be studied in continuity, in their 
togetherhood, and in their relation to each other. It is true that this great 
function may not be completed — that is, the stage of lactation may not be 
reached ; childbed, strictly speaking, may not be reached ; and the right 
period of gestation may not be fulfilled. Still, the function of reproduction 
is in its essence one, and the conditions for its complete performance always 
exist, at least potentially or in design. Childbed is the necessary supplement 
to gestation, and forms the transition stage between gestation and lactation 
— the complement or culmination of the function. A special organ holds 
predominance at each stage of the function. During gestation the uterus, 
obeying the developmental impulse of the embryo, is the ruling centre of 
nutrition and of influence upon the nervous system. In a typical case the 
transition stage of childbed merges quickly and easily into that of lactation. 
The breasts, prepared beforehand for the work, enter upon duty almost at 
once. The new-born infant has not long quitted its nidus in the uterus 
before it seeks a new source of supply. It seizes the breast, and, its develop- 
mental force now acting upon this organ, makes it the dominating centre. 

Looking beyond, that is, before and after the processes of gestation and 
lactation, Tyler Smith set forth the history of reproduction in the happiest 
manner. He summed it up in the description of the Genesial Cycle. In 
the ordinary state the active or dominating organ of the sexual system is 
the ovary. The reign of this organ is expressed by menstruation, the part 
taken by the uterus in this process being secondary, or in obedience to the 
impulse of the ovary. The ovary reigns supreme until conception takes 
place ; then the uterus succeeds, and rules until the child leaves it. Then 
it is deposed, and yields its place to the breast. The breast rules with more 
or less authority until it is supplanted by the ovary, which is ever struggling 
for supremacy, and cannot long be kept in subjection. 

These organs, the ovary, uterus, and breast, are the agents in carrying out 
the imperious law of reproduction. To this law they are alike subservient. 
Throughout the genesial life of woman there is a continual series of efforts 
to accomplish this purpose. Every menstrual act represents the ripening of 
an ovum, and its reception into the Fallopian tube and uterus ready for 
impregnation. It is an attempted pregnancy. The ovum is there, the nest 
is prepared, the breasts feel the nisus ; but for want of the fertilizing element 
the process is abortive. 

The analogy between menstruation and pregnancy and labor is traceable 
in detail. A sketch of the menstrual process is a necessary introduction to 
the history of gestation. The primum mobile in either case resides in the 
ovary. The first step is ovulation, or the ripening of an ovum, and the 
depositing it in the uterus. But the work of preparation begins in the uterus 
long before the extrusion of the ovum from the ovary. In response to the 
development of the ovum, nerve-force and blood are attracted to the uterus, 
the whole organ swells, becomes heavier and more sensitive, softer from the 
permeation of its walls by fluid ; the utricular glands of its cavity enlarge, 
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secrete more freely ; the mucous membrane swells, grows, is developed into 
a thick soft, pulpy membrane, the decidua. This process is the represent- 
ative ot pregnancy. It is marked by certain signs, more or less distinct in 
ditterent cases. But in all there may be observed exalted nerve-tension, 
expressed by greater emotional and reflex mobility, sometimes revealed in 
neuralgia, in vomiting, and even in convulsion. There is increased central 
nervous irritability, and there is the eccentric source of irritation in the 
uterus Concurrently with this increased nervous energy there is observed 
a marked increase of vascular tension. The pelvic vascular region espe- 
cially feels the attractive force of the uterus, and the kidneys work more 
freely. 

Then there comes the casting-off" and casting-out of the useless decidua ; 
the process is traumatic. This is the analogue of labor. The developed 
muscular fibre contracts under the influence of the intensified diastaltic 
function. Hemorrhage attends. The mimic labor over, the blood-current 
and nervous energy are diverted from the pelvis, and for a time the ordinary 
equilibrium of the economy is restored. The uterus returns to its wonted 
state, and the breasts become quiescent. Compare this sketch with the suc- 
ceeding history of pregnancy, and points of similitude will be discovered at 
every stage. 

The Natural History of the Process of Gestation. 

We may now pursue the history of gestation. This may be said to begin 
after a menstruation or missed pregnancy. The phenomena of insemination, 
fertilization, and the consequent changes wrought in the ovaries and uterus 
have been described. We have now to trace the correlated changes wrought 
in distant organs and in the constitution at large. 

Impregnation — that is, fertilization — of the ovum is no sooner eflfected 
than the new impulse dominates the entire system. The embryo grafted on 
the raucous membrane of the uterus sits like a despot on his throne. The 
uterus and placenta are built up for its accommodation and growth. Its 
imperious demands tax every tissue and every organ in the body. Gener- 
ally, it is true, a fair equilibrium between the wants of the parent and 
those of the embryo is maintained. The embryo is supplied without injury 
to the parent. But sometimes the demands of the embryo are so exacting 
that the parent cannot keep pace with them. Bhe may perish from ex- 
haustion, the embryo perishing with her, but not seldom surviving her 
destruction. 

The physiological phenomena evoked by pregnancy must be studied and 
grasped as a whole — that is, as forces called into combined action to accom- 
plish a definite object. We cannot arrive at a just idea of the state of any 
one organ or system of organs without taking into consideration the state of 
all the rest in their absolute and relative conditions. 

A general law has been formulated by Robert Barnes, viz. : Since, in 
pregnancy, every organ and the whole organism are specially loeighted, under- 
going extraordinary developmental and f unctional activity, so any defect or fault 
inherited or acquired, howsoever latent, will be liable to be evolved or intensified 
under the trial. Hence, pregnancy is the great test of bodily soundness. 

When in a sound body, the just balance is kept between the several func- 
tions, and in the relations of parent and embryo, we may expect the course 
of pregnancy to run smoothly. When, on the other hand, one organ or 
system of organs is damaged or overtaxed the balance is disturbed, and 
we may expect various morbid manifestations. The so-called diseases of 
pregnancy spring directly out of exaggerations or defects of the normal pro- 
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cesses. They bear the seal of the gestation process. They form a group 
governed by one common law. 

The pathology of gestation then is simply a chapter in extension of the 
physiology of that process. It is especially in the study of normal dis- 
ordered gestation that we see demonstrations of the universal law, which 
may be formulated as follows : Pathology is physiology working under diffi- 
culties. 

In describing a complex condition some system must be followed. We 
may begin with the nervous system, which probably first feels the influence of 
pregnancy. The alterations observed are : 1, increased psychical mobility; 
2, increased emotional mobility; 3, increased diastaltic or reflex mobility; 
4, increased ganglionic activity. These are manifested in various ways, partly 
subjective, partly objective. 

The psychical and emotional alterations we cannot now d\yell upon at 
length. Throughout the animal world the influence of gestation upon the 
female organism may be traced. And so striking is the influence of this 
process in many plants that we are almost tempted to deduce from it an 
argument for the existence in them of a nervous system. We cannot deny 
them the possession of a force of equivalent value. The wonderful changes 
undergone by the plant during inflorescence, fertilization, and fructification 
present many points of analogy with the corresponding processes in animals. 
Who can see without wonder the upspringing of the stamens to join the 
pistil in the berbery at the slightest touch ? It is strangely suggestive of the 
reflex function in animals. 

In all ages, poets, by the divine afflatus gifted beyond other men with 
true insight into the energies of the animated world, have been struck with 
the transforming force of gestation. Thus Browning, greatest of all poets in 
mental analysis, describes 

The strange and passionate precipitance 

Of maiden into motherhood, 

Which changes body and soul by Nature's law ; 

So when the she-dove breeds, strange yearnings come 

For the unknown shelter by undreamed-of shores ; 

And there is born a blood-pulse in her heart 

To fight if needs be, though with flap of wing, 

For the wool-flock or the fur-tuft, though a hawk 

Contest the prize. 

Here the physician, the poet, the historian, the moralist, the jurist meet 
upon common ground. 

The general character of the alterations in the nervous centres may be 
summed up as exalted tension. Like a highly charged battery, they respond 
more energetically to slighter provocation. We may pass by the mani- 
festations of exalted psychical and emotional tension. The most striking 
and perhaps the most pertinent to our theme are the evidences of exalted 
and diastaltic tension. This tension increases with the advance of preg- 
nancy, reaching its climax when labor is due. 

One of the earliest manifestations is seen in the morning sickness. This 
does the duty of a regulator or governor of nervous energy, not only letting 
off excess of energy that may have accumulated in its diastaltic centres, but 
reducing the tension of all the nervous centres. The woman is sensible of 
quick relief. Many women suffer from spasmodic twitches of the legs quite 
uncontrollable. In all women, the increased development of structure and 
activity of function taking place in the glandular system especially, and in 
the enormous work of nutrition going on in the uterus, consume a vast 
amount of nerve energy. To keep up the supply, a little excess, a reserve 
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is necessary. Under certain conditions this excess may not be readily con- 
trolled or used up in a healthy manner. Then it is apt to run in abnormal 
courses to waste, or to work mischief. The morning vomiting, and other 
apparent nervous aberrations, are conservative in their action, preventing 
serious disorders, taking off intolerable strain, perhaps averting convulsion, 
frequently averting abortion by diverting nervous energy from the uterus. 

How is this great amount of nervous energy produced ? Does it not 
mply a corresponding increase of nerve-tissue, greater development of the 
substance of the nervous centres? This hypothesis is supported by many 
facts. If a leg is amputated, the part of the spinal cord which supplied it 
with nervous energy shrinks. Every structure called into unwonted func- 
tional activity undergoes a physiological hypertrophy. The heart does this 
in pregnancy. It is, therefore, reasonable to suppose that the spinal cord 
does so too. That there is a remarkable development of new nerve-tissue in 
and about the uterus is now recognized as an anatomical fact. Physiologically 
this increase is an d priori necessity. The scales and the microscope will one 
day put this hypothesis to the test. 

Changes in the blood necessarily attend the increased demands of nutrition 
to maintain and develop the organism. 

The Blood-mass is Notably Increased. — This is especially observed in 
the second half of pregnancy. The newly developed uterine sinuses contain 
a large quantity ; and the arteries, veins, and capillaries generally are more 
distended, and there is in addition a development of new vessels or enlarge- 
ment of old vessels in immediate relation with the pelvic viscera especially, 
but real also in relation with the abdominal viscera and glandular system. 

The Constitution of the Blood is Altered. — The original observa- 
tions of Andral and Gavarret have been confirmed by Becquerel and 
Rodier, Regnault, and more lately by Nasse.^ 

These modifications consist in increase of water. In the non-gravida the 
proportion is 791 in 1000, and in the gravid, according to Regnault, 817 in 
1000 in the two latter months; but it is marked much earlier. 

The red globules diminish from the onset of gestation. The diminution is 
slight in the first five or six months, sometimes considerable towards the end 
of gestation. According to Andral and Gavarret, the proportion of globules 
in the non-gravida is 127 in 1000 ; at the end of gestation it is only 104.9 
in 1000. 

In some cases there is increase of tvhite globules, a kind of normal leucocy- 
themia. Becquerel and Rodier found the proportion of albumen in non- 
gravidiB 70.5 in 1000 ; in the gravidte, 66.1 in 1000. Regnault gives similar 
results. Virchow describes this as a pJnjsiological leucocytosis. 

Fibrin diminishes until about the sixth month. From that time it rises. 
Andral and Gavarret give the mean in non-gravidse as 3 in 1000, during the 
first six months of pregnancy as 2.5 in 1000 ; and in the last three months as 
4 or more — that is, above the physiological standard. It resembles the blood 
in inflammation. It " cups " when drawn into a basin. Jacquemier affirmed 
that when the blood cupped there was fever. Robert Barnes is able to state 
that the blood of gravid women may " cup " when there is no fever. Increase 
of fibrin remains some time after delivery. It is important to remember this 
in studying puerperal diseases, lest we take excess of fibrin as evidence 
of fever or inflammation. 

Becquerel and Rodier say the iron diminishes. 

The ordinary proportion is 0.541 in 1000. 

In pregnancy the proportion is 0.449 in 1000. 
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The general result is that we have in gravid women blood in greater 
volume, more watery, diluted, deficient in the more vital qualities, over- 
charged with excrementitious matters. Beau describes the condition as 
hydremia, Andral attributes more importance to the diminution of globules. 
Cazeaux likens it to chlorosis. It is a relative ansemia. Andral and 
Gavarret found the globules returns after gestation. 

Changes in the Circulating Organs.— Increased nervous energy, increased 
volume of blood, increased work of nutrition throw increased work upon the 
heart and vascular system generally. The fulness of the vessels taxes 
the heart to greater exertion. The momentum is increased, the heart beats 
more frequently. Larcher in 1857 made known from researches carried out 
in the Paris Maternity in 1826, 1827, on 130 women dying in pregnancy or 
shortly after labor, that the left ventricle of the heart became hypertrophied ; 
its walls thickened by at least a fourth. The right ventricle and auricles 
were not affected. Ducrest, applying the test of measurement to 100 women, 
confirmed Larcher. Blot, applying the test of weight, found this increased 
by one-fifth, and that this increase is limited to the left ventricle. He 
further established that this hypertrophy of the heart being normal, called 
into existence for a special and temporary duty, is resolved after labor like 
the hypertrophy of the uterus. 

Joulm (1866) concluded that the hypertrophy of the heart coincides with 
increase of volume of the uterus, and that the return of the two organs to 
the ordinary physiological dimensions takes place simultaneously. 

It is necessary to state that Lohlein, citing Friedrich, Virchow, Dusch, 
disputes the conclusions of the French authors. Robert Barnes, having had 
opportunity of witnessing some of the observations made in Paris, and of 
making others in England, not without diffidence, when names so eminent 
stand in conflict, feels justified in affirming that he has almost invariably 
found the weight of the heart of women dying soon after labor to be an 
ounce or more in excess of the standard of eight or nine ounces. 

De Cristoforis, of Milan, has made instructive observations on the effect 
of pressure in the gravida.^ 

The mechanical action of pregnancy causes hydraulic derangements in 
the circulation. He describes a mechanical inferior venous hyperemia, the 
result of the pressure of the gravid uterus on the iliac veins; and a superior 
arterial hyjjercemia, the result of the pressure upon the abdominal aorta at 
the bifurcation of the iliac arteries. This gives rise to an imperfect distri- 
bution of blood, in minus to the lower extremities, in plus to the upper parts. 
The passage of the blood downwards is impeded. A primary effect of this 
is hypertrophy of the heart, stimulated to stronger efforts to overcome the 
mechanical obstacle. He thinks this has more influence than the simple 
physiological nisus, which Larcher thought was the main cause. Other ap- 
plications of this theory will be discussed under the description of the " Dis- 
eases of Gestation." 

The pressure-theory has been overstrained by others as well as by De 
Cristoforis ; but it is certain that it exerts some influence upon the circula- 
tion. The sphygmograph, however, has given greater precision to our 
knowledge of this subject. It proves that high tension begins early in preg- 
nancy, long before the uterus is large enough to cause any appreciable pres- 
sure upon the aorta or iliac arteries. 

The observations of Marey, Mahomed, Macdonald, Fancourt Barnes, and 
others, illustrate the history of high tension with sufiicient completeness to 
prove that the hypertrophy of the heart and other conditions long attributed 
to pressure upon the vessels are accounted for in a different way. 
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In many women the normal sounds of the heart are changed. Jacque- 
mier found a bruit de souffle in the last three months, feeble and variable, and 
disappearing after labor. 

The heart beats more quickly in the gravida as well as more forcibly. The 
pulse is harder. That is, the arterial tension is greater. Hemey' takes 75 
as the average pulse of a healthy woman. Before labor it is from 75 to 8-4. 
Blot and others have verified the fall of the pulse after labor. 

The peripheral capillary vessels in every part of the body are fuller and 
more developed. The veins, deep and superficial, are more developed, espe- 
cially in the great centres of developmental nisus, the pelvis and breasts. 
Veins scarcely visible before become prominent, on the legs sometimes form- 
ing varices, at the anus forming hemorrhoids ; in the vagina bulging, turgid, 
forming sometimes prominent masses, and giving the deep purple color to 
the mucous membrane characteristic of gestation. Nsevi materni become 
more vascular. 

The lymphatic vessels and glands undergo enormous development. The 
important part taken by the lymphatics in nutrition is an indication of their 
importance in puerpery and in their relation to septicaemia. 

The respiratory apparatus undergoes changes mainly through mechanical 
pressure. The growing uterus alters the form and capacity of the chest. 
Kiichenmeister (1849), and Fabius afterwards, by spirometric observations 
found that the base of the thorax increases in width during the latter 
months. Their results are confirmed by Wintrich and Dohrn.^ Dohrn 
found in most cases that the base of the thorax during gestation presents 
greater width, but a diminished antero-posterior diameter. After evacuation 
of the uterus this relation is reversed ; the transverse diameter lessens, the 
antero-posterior increases. The circumference remains the same. The dia- 
phragm is pushed up, so that the vertical diameter of the thorax, and there- 
fore its total capacity, are lessened. Hence in the latter months of gestation, 
the respiratoi'y movements become more frequent, less full. Dyspnoea is 
easily excited by exertion. This dyspnoea is exaggei'ated in cases of rickets, 
osteomalacia, or deviations of. the spiual column, and in some cases of extreme 
enlargement of the uterus, as from twins or excess of liquor amnii ; condi- 
tions which compel the uterus to encroach further on the thoracic cavity. 

Respiration is relieved during a few days preceding labor, when the head 
descends into the pelvis. 

Certain chemical changes are produced in the process of respiration. Andral 
and Gavarret proved that the exhalation of carbonic acid by the lungs was 
increased during gestation as it is at the menopause. 

The Liver Presents Important Alterations. — Tarnier, in 1857, thus sums 
up his observations: The liver is increased in volume; the liver-tissue does 
not present a uniform color ; its substance is interspersed with small yellow 
spots, very numerous, which give it a granitic aspect. These spots seem to 
form so many jutting points, in size varying from that of a pin's head to 
that of a millet-seed. These spots are sometimes scattered ; at other times 
gathered together, forming islets ; lastly, in some points the agglomeration 
is such that there results a large "plaque" or patch several centimetres in 
diameter. This aspect is not confined to the surface ; it is also seen in sec- 
tions in the thickness of the organ. There are found in this tissue hepatic 
cells well preserved, in the midst of which are very numerous droplets of fat. 

Tarnier associates this condition with the glycosuria of pregnant women. 
De Sinety thinks it is only developed with lactation ; that it progresses with 
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lactation, and finishes with it. Certainly lactation and glycosuria are inti- 
mately related. 

De Sinety always found the fat abundant in the centre of the lobule of 
the liver, whilst it was absent or very rare in the periphery. This disposition 
is the reverse of what is observed in the fatty degenerations or infiltrations 
due .to a pathological cause or to artificial fattening. 

Robert Barnes's observations agree with Tarnier's, that this fatty change 
takes place in pregnancy. Dr. Ewart, at St. George's Hospital, has verified 
this change in several iustances. Further observations to illustrate the con- 
dition of the liver in women who do not suckle would be interesting. 

Glycose.— In 1856 Blot announced physiological glycomria.^ He found 
it in nearly half the pregnant women examined. He said it continued 
during lactation. Kirsten^ calls this frequency in doubt. Robert Barnes 
has observed it in a very marked degree in women when pregnant who 
showed no sign of illness, and who lost it after delivery and lactation. 
Dickinson has seen many cases of diabetes insipidus in gestation. 

The urinary aiyparatus and its functions are always to some extent, often 
to a serious extent, affected. It is convenient to begin with the bladder, 
urethra, and meatus urinarius. From the fourth month the bladder is drawn 
up nearly above the brim of the pelvis, pushed forwards by the uterus. In 
this action the peritoneum is partly dragged off the bladder. During labor 
the stripping is still more marked. Thus there is often accumulation of 
urine in the hypogastric region. The urethra is dragged up, and the meatus 
is often hidden behind the pubes. These conditions are especially marked 
in the case of retroversion of the gravid womb. The surrounding tissues 
are often oedematous. In the early stages of gestation, frequent micturition 
is observed in many cases, due to the pressure of the enlarging fundus uteri 
upon the bladder. This trouble is often felt towards the end of gestation. 
Rarely retention of urine occurs from dragging of the urethra. 

The Kidney. — The close relations in function between the liver and kidney 
imply that the kidney will present changes not less important than its asso- 
ciated organ. Hypersemia, even congestion, are frequent; increased epithelial 
formation, a minor degree of fatty change, are not uncommon. This is often 
attributed to pressure upon the renal vessels by the gravid uterus. The 
influence of this cause appears to us to be much exaggerated. The kidneys 
are so placed in the groove on either side of the lumbar vertebrae, that direct 
pressure upon them can hardly take place ; they and their vessels are further 
protected by lying above the angle of divergence of the growing uterus from 
the spinal column; and pressure is further lessened by the intervening intes- 
tinal canal, whose convolutions, filled with air, act as a buffer or pad between 
the firm gravid uterus and the spinal column. The backward pressure of 
the uterus is never constant; it is always mitigated by its own elasticity, 
plasticity, and by the yielding of the abdominal walls. 

The Urine is Altered.— Chalvet and Barlemont (1870) studied this 
subject. The urine is mostly acid, sometimes neutral, rarely alkaline. The 
water is increased in proportion. At the commencement the solids are rather 
less. Chlorides, however, increase. Phosphates, sulphates, urea, uric acid, 
creatine, and creatinine diminish. The diminution of phosphates, sulphates, 
and urea is especially remarkable; it had been noticed by Lehmann and 
Donne. These observers suggest that the elements in defect in the urine are 
used in constructing the child. Chalvet and Barlemont attribute increase of 
chlorides to disassimilation of the mother's tissues. 
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Kyestein.— Nauche (1831) first described this as peculiar to pregnancy. 
If freshly collected urine is put into a glass in a well-lighted and aired spot, 
the following things are observed : After three hours there appears on the 
surface an iridescent pellicle (the kyestein), at first thin hut gradually 
thickening. Towards the fifth day this pellicle breaks up, from centre to 
circumference, into pieces which sink to the bottom, where they form a 
deposit. Other pellicles may succeed the kyestein. The pellicle is not 
formed by a special organic substance peculiar to pregnancy. It has been 
observed under many other circumstances. It consists of crystals of ammo- 
nlaco-magnesian phosphates, vibriones, and monads. 

Lehmann says the urine of women contains more water, less salts, and 
less urea than that of men. These differences are especially marked in 
pregnancy. As watery urine becomes more easily alkaline than concentrated 
urine, the urine of women more easily undergoes this reaction. It owes to 
the mucus which it contains the property of efiervescing at times and of 
being covered with a pellicle (of kyestein), consisting of ammoniaco- 
magnesian phosphate and cryptogamia, and which was formerly regarded 
as exclusively belonging to the urine of pregnant women. These results are 
confirmed by Parkes, who reminds us that kyestein was at one time supposed 
to be composed of casein, derived from the mammary gland. He adds, very 
similar appearances are found less frequently in the anaemic urine of non- 
gravid women, and sometimes in the urine of men. 

Elisha K. Kane describes the characters of kyestein in like manner. The 
cheesy odor he found in only a small proportion of cases. He does not regard 
it as an unerring sign of gestation. 

Braxton Hicks (" Guy's Reports ") has investigated the subject with great 
care. His conclusions agree with those above cited. He has found kyestein 
in virgins. 

We may in conclusion state that, assenting to the propositions of these 
authorities, we have seen several instances in which a confident diagnosis of 
pregnancy expressed on the evidence of this appearance proved to be correct. 
Whilst, therefore, it is unsafe to aflSrm gestation on this ground alone, it may 
be enough to direct the physician to search for further evidence in affirma- 
tion or negation. 

Physiological Albuminuria. — Lever (1843) and Sir James Simpson, 
a little later, signalized the association of convulsion in pregnant women 
with the presence of albumen in the urine. The occurrence of albumen in 
the urine seems to mark the borderland between physiology and pathology. 
When things go smoothly, the urine is not tested, and the possible presence 
of abnormal ingredients escapes recognition. When convulsions set in 
during gestation, the urine is straightway examined ; and albumen in con- 
siderable quantity is almost constantly found. This almost constant asso- 
ciation is so deeply impressed upon the medical mind that we are apt to 
stretch it to the absolute conclusion that as convulsion implies albuminuria, 
so albuminuria implies convulsion. Logically this does not follow ; and 
clinically it is not true. The systematic examination of the urine of a 
number of cases has revealed the fact that in a certain proportion of women 
albumen was found in more or less notable quantity, who notwithstanding 
went through gestation and labor without accident. We must then admit 
that the presence of albumen in the urine may be simply the indication of a 
physiological difficulty ; and that the escape of albumen by the kidney may be 
a natural means of relieving vascular tension. The important researches of 
Dr. Mahomed point to the conclusion that the appearance of albumen in the 
urine is the direct consequence of high arterial tension. He demonstrates a 
pre-albuminuric stage," the premonitory indication of undue tension. 
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which if continued or exalted is followed by albumiuuria. Albuminuria is 
frequently due to blood-exudation from the bladder. This is here distinctly 
proved. 

The great lesson to be borne in mind is that the appearance of unusual 
ingredients in the urine — as glucose or sugar, albumen or leucine — is the 
signal of transition from physiological to pathological processes, and should 
warn us to institute a thorough examination of all the organs and functions 
with a view to clinical action. 

The glandular system undergoes remarkable development. The changes 
in the liver, kidney, and cutaneous glands have been noticed. The glands 
of the alimentary canal will be referred to in another part when treating of 
salivation and vomiting. We may here specially mention the thyroid. This 
is generally larger in females than in males. J. F. Meekel, by a figure of 
speech, regards the thyroid as the repetition of the uterus in the neck, refer- 
ring to the swelling which the thyroid presents during menstruation and 
pregnancy. It is a familiar classical story that the effect of pregnancy, or 
in some cases of marriage, was noticed by the ancients. Thus Catullus in 
the " Epithalamium " : 

Non illam nutrix oriente revisens 
Hesterno poterit coUum circumdare filo. 

The enlargement of the thyroid is now known to be dependent upon increased 
action of the heart. 

The breasts anatomically belong to the system of skin-glands. But their 
more immediate relation to the work of reproduction makes them a special 
focus of activity. The changes wrought in them are specially described 
under the "Signs and Diagnosis of Gestation." 

The spleen exhibits similar conditions to those observed in the liver and 
kidney. It enlarges notably ; sometimes remains permanently hyper- 
trophied. 

The digestive apparatus is affected mechanically and functionally. The 
rectum is compressed. Constipation is promoted ; and this is not explained 
simply by pressure. The peristaltic action of the bowels is interfered with. 

The small intestines are pushed backwards and upwards by the growing 
uterus, which keeps in front close to the abdominal wall. They undergo 
considerable compression, and in their turn press upon the stomach. 

The mucous membranes and the intestinal glands become more vascular. 
The glands of the stomach especially are more developed, and are thus 
enabled to throw ofi" large quantities of water, of which the vomiting of early 
pregnancy largely consists. This is a physiological act, one of the provisions 
for relieving high vascular and nervous tension. ' »' 

A very common thing in pregnancy is increase of appetite. Absolute 
hunger, a sensation perhaps rare when not pregnant, is felt by some women 
even though they do not suffer from vomiting. They have to eat for two. 

The appetite is often capricious. Things previously relished become dis- 
tasteful. The " longings " of pregnant women are notorious. There is no 
doubt an instinctive craving for certain things for which a physiological 
call might be found. Sometimes the "longings" are of an insane character, 
as in the case of the woman who, craving her husband's flesh, killed him, 
and to prolong her enjoyment salted him down. 

The skin, a tissue lying conspicuously open to objective study, presents 
several important changes. Under the distention of the abdomen the skin, 
overstretched, cracks and presents the appearance of scars. Often the ab- 
dominal skin not yielding fast enough, call is made upon the skin of the 
upper and outer part of the thighs, where similar cracks also occur. The 
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siguificance of this change will be more particularly discussed uuder the 
" Diagnosis of Past Pregnancy." 

A remarkable phenomenon is jiif/inentation. In this singular process the 
peculiar state and action of the nervous and circulating systems and the 
blood are most remarkably manifested. Concerning this little precise knowl- 
edge has been gained. It lies open as a fertile field of study. A thorough 
investigation of the conditions under w^hich pigmentation is produced in 
pregnancy could not fail to repay the trouble, and would probably lead to 
the solution of other physiological and pathological problems. Some illus- 
trations are collected in Robert Barnes's memoir.' The melasma of the face, 
abdomen, and breasts during i)regnancy is the most familiar. It occurs also 
in some cases of ovarian disease. Sometimes in cases of functional disorder 
of the reproductive organs. Under normal and difficult menstruation it is 
observed. Le Cat refers to a case in which the left leg became black during 
each pregnancy. The maramce of the Samoyed women are black. Dr. 
Latham, wdio notices this, thinks it may be due to a peculiar mode of sexual 
excitation. Amongst the several forms the most common is discoloration of 
the eyelids. There are two varieties ; one in w'hich there is simply a pig- 
mentary deposit in the epidermic scales, like the ordinary swarthiness ; and 
another, in which there is a deposit of free pigment on the skin, so that it 
can be wiped off. This latter is the true Stearrhcea nigricans. 

Discoloration of the eyelids during menstruation is not necessarily due to 
pigment. In some cases it is due to a sort of venous lividity. This lividity 
differs, however, so much that there is probably pigment in the blood, but 
not deposited in the epidermic cells. Permanent or chronic blepharal 
melasma is seen in women with chlorosis or melancholia. In some cases, 
brown specks on the forehead, eyebrows, nose, and upper lip, produce a 
characteristic effect described as the " Mask of Gestation." An example of 
blue discoloration, Stearrhcea cerulea, is recorded in a pregnant woman by 
Biichner. 

Laycock says this production of pigments may be looked upon from three 
points of view : (1) as the result of imperfect oxidation of carbon, so that 
it is not eliminated as carbonic acid, lactic acid, hremaphein, etc.; (2) as the 
result of imperfect elimination of carbon proper, where that is the normal 
excretion, as in the hair and epidermic scales; (3) as the result of excess in 
the production of carbon from highly carbonaceous foods. In all there is a 
close analogy between the carbonaceous excreta as morbid pigments and the 
nitrogenous excreta as morbid pigments, and the nitrogenous excreta as 
morbid deposits of urates, etc. As to the first, it is obvious that all modi- 
fications in the blood-corpuscles which impair their functions as oxygen- 
carriers will favor imperfect oxidation of the carbon waste. Thus we can 
understand how carbon may be substituted for carbonic acid and lactic acid 
in leukjemia, leucocytosis, the ana3mia of chlorosis, Bright's disease, and all. 
cachectic states in which the blood-corpuscles are defective in oxygenating 
power. These are conditions closely rejlresented in pregnancy. 

In many cases, if not in all, the nervous system is closely concerned. 
Lister says, " the cerebro-spinal axis is chiefly concerned in regulating the 
function of the pigment-cells." It is extremely interesting to note that the 
pigmentation is often limited to areas more or less sharply defined. A sin- 
gular example is figured in the " Obstetrical Transactions," 1875, by Dr. 
Godson. A girl, seven months pregnant, had chorea. She exhibited a 
characteristic dark pigmentation of the areolre of both breasts, leaving an 
area of about one-third perfectly clear. This free area was almost exactly 

1 " On Pretcnancy and General Pathology," Amer. Gynec. Trans., vol. i. 
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symmetrical, and sharply limited. It is inconceivable that any difference in 
the quality of the blood going to the part could exist. We can but conclude 
that this partial pigmentation was determined by nerve-distribution. 

The discovery of Addison and the experiments of Brown-Sequard go to 
show that the suprarenal capsules play an important part in pigmentation. 

Wilks observed' that in Addison's disease the pigmentation was more 
marked at the nipples, the navel, and the scrotum. These and other cog- 
nate facts lead us to conjecture that in pregnancy the suprarenal capsules, 
like other organs and tissues, undergo a special modification ; that this modi- 
fication also is transitory, and in harmony with the changes observed in 
other organs. It is curious to remark how rapidly and completely some- 
times the dark pigmentation arising during pregnancy disappears after 
delivery. 

It is certainly desirable that the suprarenal capsules should be examined 
in women dying during gestation and childbed. 

Ncevi become more vascular, turgid, and deeper colored. This is due to the 
general increase of development of the capillaries. It is closely associated 
with the process of pigmentation. The sebaceous and sudoriparous glands, and 
hair -follicles often exhibit increased activity. The fuller peripheral circula- 
tion and greater vascular tension may account for this. We have observed 
that some women who had been losing hair when not pregnant found its 
growth restored during gestation, and fall off again after labor. 

The osseous system undergoes changes which, if not always evident, are 
rarely absent altogether. Under the combined influences of changes in the 
constitution of the blood, in the dynamics of the circulation, and in nutri- 
tion, softening of the pelvic joints takes place. 

This subject is more fully discussed in the description of the "Structure 
and Behavior of the Pelvis." 

The incurvation of the spine is increased. To maintain the equilibrium 
in the erect posture the woman throws the shoulders back, and so the anterior 
curve is increased. 

Osteophytes. — Rokitansky in 1838, Ducrest in 1844, at the Paris Mater- 
nite, observed osseous neoplasms or osteophytes, or a tissue resembling bone, 
outside the dura mater, between it and the inner table of the cranium. 
They both believe these formations to be independent of pathological causes. 
They found them in more than one- third of the cases. Alexis Moreau, in 
1844, examined ninety-eight women dying in childbed at the Maternite ; 
forty-two presented osseous concretions. He did not find them elsewhere 
than in the cranium. On the other hand, Virchow found similar concre- 
tions in phthisical subjects. Kiihn analyzed them and found them richer in 
lime and carbonic acid, poorer in phosphates and animal matter than the 
cranial bones. These concretions suggest the hypothesis that they are a part 
of the excess of ossific material prepared for the building up of the foetal 
skeleton. Robert Barnes called attention to their relation to the calcareous 
degeneration of the placenta. Thef have also probably some relation to the 
preparation of milk, in which fluid a considerable proportion of calcareous 
elements exists. 

Wallmann (" Virchow's Arch.," 1858) has frequently observed osteophytes 
on the inner surface of the cranium in subjects from ten to seventy-five years 
of age in different forms of disease. He confirms Virchow's statement that 
they are not less common after other diseases than in gestation. He says, 
nevertheless, that he almost invariably found them in puerperre. The next 
most frequent relations are tuberculosis, chronic hydrocephalus, secondary 
syphilis. 

1 Guy's Hospital Reports, 1859. 
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The body-weight undergoes remarkable changes. These have been studied 
by Gassner.' 

The results are so interesting that they deserve full analysis ; and although 
many of the applications will more properly be discussed in the history of 
the diseases of pregnancy and childbed, it will be useful to give here a con- 
nected summary of them. 

1. The pregnant woman gained in weight during the last two months, 1.5 
to 2 kilogrammes. 

2. She lost weight 2 to 3 kilogrammes within eight to fourteen days after 
the death of the embryo. In one instance, death of the foetus was diagnosed 
through the loss of weight. Whence this increase? What are the factors 
of the increase ? 

Kilog. Of liq. amnii. 
We estimate the increase of child in 8th month . . 0 50 0.375 
" " " 9th " . . 0.75 0.25 

" " " 10th " ... 0.75 0.25 

The placenta gains in the three latter months about 0.084 kilogramme. 
Thus the ovum gains about 1 kilogramme in each of these three months. 

The Mean Weight of the Pregnant Woman. 

.\t the end of tenth month. At end of normal labor. Of puerpera of seven or eight days. 



Cases. Kilo. Cases. Kilog. Cases. Kilog. 

242 62.8 190 56.25 269 51.45 

The loss of weight from normal labor is 10.45 per cent. The ovum is the 
chief factor in this loss. Its average weight is 5.76 kilogrammes, con- 
sisting of 

Child 3.283 kilog. 

Liquor ainnn ........ 1.877 " 

Placenta 0.600 " 



There is a further loss of blood, 0.25 kilogramme ; of excrement, 0.404 
kilogramme; of transpiration by lungs and skin, 0.15 kilogramme. 

He further arrived at the following general facts : the larger the child, 
the larger the placenta and the more the liquor amnii. 

The child of a primipara weighs on an average 0.104 kilogramme less 
than the child of a pluripara, and in accordance the liquor amnii and the 
placenta of a primipara weigh less than in the pluripara. 

The uterus of a primipara is poorer in muscle. He connects this relative 
poverty of muscle with the duration of labor. The mean duration of labor 
in 110 pluriparte was 10.40 hours; in 110 primiparte, 15.52 hours. 

He found a constant increase of liquor amnii with cross-births. 

Loss of Weight after Normal Labor. 

From secretions and excretions and diminished diet a woman of average 
weight of 56.25 kilos, loses in 172.43 hours (238 cases) 4.575 kilos. ; so that 
the loss is as 1 : 12.305, or about 8 per cent. The factors are— lochia and 
milk, increased urine from resorption of oedema of legs, lung and skin 
exhalations, feces, involution of outer and inner genitals. 

In connection with the body-weight we may study that phase of nutrition 
which relates to fat. It is a general rule that pregnant women lose fat, 
Waste of this element is more especially seen in the face : the features grow 
thinner and sharper. This is more marked in women who suffer much from 
vomiting. The deficiency of ordinary food is to some extent compensated by 

> " Ueber die Veranderungen des Korpergewichtes bei Schwangeren, Gebarenden 
und Wochrierinnen." Monatsschr. f. Geburtskunde, 1862. 
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the absorption of fat. If a healthy woman, in whom menstruation is sus- 
pended, is seen to grow thin, it may be presumed that she is pregnant. On 
the other hand, many fat women show but little difference in adiposity during 
pregnancy. When married women quickly grow fat the probability is that 
they wiifremain sterile. Kiwisch^ has never observed a general increase of 
fat in pregnancy. He says the waste of fat is observed in the floor of the 
perineum, the abdominal walls, and thighs. We, however, know some 
women who improve generally in nutrition and fat when pregnant. 

The changes wrought in the body generally and the non-sexual organs 
having been described, those which affect the genital apparatus have now to 
be traced. 

Modifications of the Uterus. — The uterus undergoes changes of volume, 
capacity, weight, form, situation, direction, relations. 

Increase of Volume. — The neck of the uterus is not remarkably 
changed until the later months of gestation. This change will be described 
hereafter. The mucous membrane and the cervical glands partake of the 
general increase of vascularity. Lott says it undergoes true hypertrophy. 
The glands are enlarged and secrete more actively. They throw out the 
viscid albumen-looking mucus which fills the cervix, known as the mucous 
plug. The bulk of the cervix is somewhat increased — it becomes thicker. 
It may be here noted that the mucous membrane of the neck, unlike that of 
the body, does not fall at the time of labor. It is not deciduous. After the 
expulsion of the mucous membrane of the body of the uterus there remains 
at the point of separation a more or less prominent ring. 

The body of the uterus undergoes the most marvellous transformation. 
Levret measured the virgin uterus and found its surface presented 16 square 
inches, whilst the uterus at term gives 339 square inches, that is, it is multi- 
plied twenty-one times. This increase of volume depends upon two causes 
acting together — passive distention and hypertrophy of its walls. The dis- 
tention is in proportion to the development of the ovum, and takes the chief 
part in the increase of volume. Thus, as soon as the ovum is expelled the 
uterus retracts, and loses the greater part of the increase of volume acquired 
during gestation. 

True hypertrophy also takes place, since the uterus, retracted as described, 
weighs considerably more than in the non-gravid state. In order to regain 
the condition of the non-gravid state a further process of absorption of the 
excess of tissue, known as involution, must be carried out. Hypertrophy 
takes place under the influence of gestation alone, as when the gestation has 
its seat outside the uterus, or in one horn of a two-horned uterus. The 
empty uterus also grows. 

The uterus grows with the advance of gestation. Arthur Farre gives the 
following table : 



Table Shoaving Kate of Increase in Size of Uterus According to 
Months of Gravidity. 





Leng 


th. 


Breadth. 




Indies 


Millini. 


Inches. 


Millim. 


End of 3 months 


. 4.1-5 


113-126 


4 


101 


" 4 " 


. 5.i-6 


138-151 


5 


126 




6-7 


151-176 




139 


" 6 " 


. 8-9 


201-226 


n 

8 


164 


" 7 " 


10 


252 


189 


" 8 " 


11 


277 


202 


" 9 " 


12 


302 


9 


227 



1 Beitrage, 1848. 
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Capacity. — Simpson estimated the capacity of the uterus of the multipara 
before impregnation at 2 to 3 cubic cm., and at 6 to 8 cubic litres at term ; 
but Tarnier says this is exaggerated, the mean being 4 or 5 litres. The 
dilatation varies with the size of the child, and in the case of twins, and 
excess of liquor amnii. 

Wei GHT. — At term the uterus and ovum weigh from 6 to 7 kilos ; before 
impregnation the weight in nulliparse is 42 grammes, and 55 in multiparse. 
After labor and expulsion of the placenta, the weight of the uterus with its 
appendages is, according to Naegele, from 750 to 1000 grammes. Tarnier 
places it higher — that is, at from 900 to 1200 or 1500. It thus becomes 
twenty times heavier under gestation. Thus, the increase of weight is in 
direct ratio with the increase in volume. 

Form. — Different parts of the uterus are developed successively. At first, 
the anterior and posterior surfaces lying in contact before conception, part. 
The cavity, at first potential rather than actual, is triangular. The uterus 
then becomes pyriforra, but always remains somewhat flattened antero- 
posteriorly. At the third month it is spheroidal.^ Then the fundus becomes 
more arched, and is the principal seat of development, the lower third or 
segment remaining but little changed. 

In the latter three months the lower segment is developed. Sometimes one 
side of the fundus is more developed than the other, presenting a perceptible* 
outbulging to palpation. This may be due to the more prominent side 
lodging the larger part of the foetus, so that there may be felt a depression 
or groove between the two angles of the uterus. When twins exist a groove 
may also be observed at the fundus. 

At the end of gestation the inferior segment plunges into the pelvic cavity, 
whilst the upper two-thirds or three-fourths rises into the abdomen. At 
this time the uterine walls are plastic enough to mould themselves on the 
sacrum and vertebral column, thus forming at the level of the promontory 
a marked retreating angle. Sometimes, as in pluriparse whose abdominal 
walls offer little resistance, the fundus falls forwards over the symphysis, 
and then the uterus forms a retreating angle or curve on the anterior surface. 

Depaul further draws attention to the irregular development of the two 
sides of the uterus. It is rare to find the two tubes at the same level. 

Usually the posterior wall grows in its upper two-thirds more than the 
anterior wall. Thus it will be seen that the insertion of the tubes is no 
longer situated at the union of the anterior and posterior halves of the uterus, 
but much more forward — that is, two-thirds of the uterus will be behind the 
seat of insertion. The contrary takes place in the inferior segment, which 
is more developed before than behind. This circumstance explains why the 
neck appears so strongly deviated backwards, making it difficult to i-each at 
the end of gestation, and why the head engaging in the cavity is usually 
capped by the anterior wall of the lower segment (the anterior uterine valve 
of Robert Barnes). 

Situation. — The changes of situation are worthy of note. They will be 
traced in the description of the diagnosis of gestation. We may here observe 
that in the latter months the uterus, especially in pluriparne with lax ab- 
dominal walls, is different in the dorsal decubitus and in the upright posture. 
In the first posture the fundus falls back nearer to the spinal column, so that 
the whole organ forms a curve around the sacral promontory; whereas, in 
the upright posture, the fundus, falling forwards, quits the spine, bulges out 
the belly, and its axis straightens. 

The projecting spinal column naturally throws the body of the uterus to 

' See Bandl's figure, further on. 
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one or other side, so that there is lateral obliquity. Dubois found that of 
100 women the uterus was in the median line in 20, and inclining to the 
left in 4, to the right in 66. Many explanations of the more frequent right 
obliquity have been given. None appear to be conclusive. 

Rotation.— The uterus commonly is turned a little on its axis, so that 
the anterior face looks to the right and the posterior face looks to the left 
and backwards. Tarnier points out that it is due to the left lateral border 
being thus brought more forward that the uterine souffle is more frequently 
heard on the left side. In opening the abdomen in Cassarean section, this 
rotation has to be corrected in order to bring the median line of the uterus 
into relation with the abdominal incision. 

Eelations.— At term the anterior surface of the uterus rests by its upper 
three-fourths against the abdominal wall; sometimes a bit of omentum or 
intestine slips down between. This must be guarded against when practising 
Cesarean section. In its lower fourth the anterior surface of the uterus is 
applied to the posterior surface of the bladder to an extent varying with the 
size of the bladder. When empty the bladder falls behind the symphysis ; 
when full, it rises in front of the uterus, forming a large fluctuating tumor. 
Quite below, the anterior aspect of the uterus is in relation with the 
vagina. 

• The posterior aspect is in relation below with the rectum, sacrum, sacro- 
vertebral angle, and less closely with the common iliac vessels and the first 
branches of the sacral nerves; above, with the vertebral column, aorta, vena 
cava inferior, the pillars of the diaphragm, the mesentery, and the lower 
part of the ilium. Often some intestinal fold gets between the vertebral 
column and the upper half of the uterus. 

The upper border or fundus answers to the transverse colon, the greater 
curve of the stomach, the anterior edge of the liver, and it even lifts up the 
xiphoid cartilage and the lower false ribs, pushing them outwards. 

The lateral borders are in relation, below, with the internal and external 
iliac vessels, the obturator nerves, and the psoas-iliac muscles. Above, the 
right lateral border is in relation with the c£ecum and ascending colon; the 
left lateral border with the sigmoid flexure, the descending colon, and a great 
part of the small intestine, which runs to the upper left side of the abdomen 
in consequence of the usual inclination of the uterus to the right. The 
lower extremity of the uterus projects into the vagina, and is applied in 
front to the bladder, behind to the rectum. 

Thickness op the Uterine Walls. — The uterus enlarging partly by 
distention, yielding to the growth of the foetus, is thinned — that is, the thick- 
ness of the wall of the uterus at term is generally somewhat less than that 
of the non-gravid uterus. Hence the parts of the foetus are often felt with 
great distinctness on palpation. Sometimes it is barely 9 mm. thick at the 
part to which the placenta adheres, and only 2 mm. in other parts. The 
thinning is not unif)rm; thus, at the fundus and posterior wall, Smellie and 
Hunter noted special thinning. The thinning, however, varies in individuals; 
we believe it is less marked in multiparje. 

Consistency. — When empty, the uterine walls are firm, resisting like 
fibrous tissue. During gestation this firmness diminishes; the walls become 
soft and elastic, giving to the fingers a sensation resembling that felt on 
pressing upon a band of India rubber. This suppleness explains how it is 
that the walls can mould themselves upon the foetal parts, the spontaneous 
movements of which produce bumps, which sink again before the eye. 

The changes undergone by the mucous membrane of the uterus have been 
described in the chapters on " Embryology." 
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Fig. 74. 



The Musculature of the Gravid Uterus— The muscular coat is formed of 
organic muscular fibres. Scarcely traceable during the non-gravid state, 
they become evident, "colossal," during gestation. 
Fig. 74 shows the nucleated fibres of the non-gravid 
uterus and the granular matrix in which they are 
embedded. During gestation these fibres grow in all 
their dimensions, and new fibres are formed, espe- 
cially in the innermost layers of the middle coat. 
The production of new muscular fibres, says Kolliker, 
is chiefly seen during the first half of gestation. The 
extraordinary increase of size of the uterus under 
gravidity is chiefly due to the development of its 
muscular element. Kolliker has not observed the 
generation of muscular fibres after the sixth month. 
Corresponding with the growth of the muscular 
fibres, there is growth of the connective tissue which 
binds them together. 

Ranvier says the muscular fibres not only grow, 
but they become towards the end of gestation striated, 
in a less marked degree, however, than in the proper 
striated muscles. 

The hypertrophy of the muscular coat is very 
marked in the body of the uterus ; less marked in 
the lower third, and scarcely appreciable on the neck, 
the fibres of which, although redder, scarcely in- 
crease in size. After labor these giant muscular 
fibres have to be disposed of. The uterus contracting permanently, the 
blood-supply attracted by the gestation- process is turned off", and the mus- 
cular fibres having accomplished their function pass into fatty degeneration. 
This process is the preparation for dissolution and absorption. Fig. 75 repre- 
sents this granular conversion. The exact time required for the completion 




MUSCUL.\II FlIUlES OF Uteru 
DURING 0ESTAT10.\. 

(After AVagxer.) 



Fig. 75. 




Showing f.vttv degenijii.viion or muscular fibres during involution after lauou. 

of involution is not certain. But since a new pregnancy may begin within 
two months, the uterus is probably reconstructed in less than that time. 

The clixposition of the muscular fasciculi is so intricate as to have led to much 
diversity of description. The admirable researches of Helie seem to have 
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unravelled this complex piece of anatomy, and to have corrected and har- 
monized the descriptions of his predecessors. 

Three layers constitute the muscular tissue. But fibres of one layer pass 
into the other coats, forming a network binding all the layers together. 

1. The external layer of the body of the uterus is composed 
of several planes of longitudinal and transverse fibres alternating with each 
other. The most superficial plane is longitudinal ; it is formed of a naedian 
band (Sue, 1753) ; the middle part of this is curved loop-like over the fundus 
of the uterus, whilst its two ends descend, one over the anterior surface, the 
other over the posterior surface. It descends lower in front than behind. 
Behind it begins at the junction of the body and neck ; it is formed below 
of transverse fibres, which, uniting, ascend vertically. As it ascends fresh 
fibres run into it from the sides. When it approaches the fundus, its lateral 
fibres curve outwards, and are directed over the Fallopian tubes and broad 
ligaments, in which they are lost. 



This arrangement is seen in Fig. 76, which shows the anterior surface. 
The posterior surface it similar, but the central band does not descend so 
low (Fig. 77). 

The middle fibres of the loop-like band alone turn over the fundus of the 
uterus. Some of the fibres from each side cross to the opposite side ; but 
this is only partial, and is not constant. 

This loop-like bundle is composed of two planes, separated by a layer of 
transverse fibres. 

Next we have to study the transverse fibres, which, with the bundle just 
described, form the surface of the body of the uterus. These fibres (Sue, 
1768) constitute the greater part of the external layer. Some help to form 
the loop-bundle ; but most of them run transversely across the median line 
beneath the loop and between its planes ; they are prolonged outwardly into 
the broad ligaments, and especially into the ligaments of the ovary, the 
round ligament, and the Fallopian tube. 

If we trace the fibres in the opposite direction, they may be said to arise 
from all the above points, and leaving the side of the uterus, they part into 
two laminse, one of which passes over the posterior aspect, the other over the 



Fig. 76. 
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anterior aspect. Thus the uterus is embraced between two sheets of muscular 
tissue, running from the broad and other ligaments. 



Fig. 77. 




External layer, posterior surface. (Aflcr Hei.ik.) 



Fig. 78 shows the second or deeper plane. At the side of the uterus the 
transverse fibres are seen to pass on forming horizontal circular muscles. 



Fig. 78. 




r- 

roSTERKU; SI RFACE, MIDDLE L.VYER. (HeLIE.J 

a a. Sujierficial tran.sverse fibres thrown back. 6. Loop-like fibres, continuous witli c, the transverse. 
d. Fibres of nock, o, o. Ovaries r. Kectuni. r. Bladder, t, t. Tubes. 

The course of these fibres is, however, very complicated. They diverge to 
let vessels pass; fibres, at first superficial, plunge deep. 
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Above the tubes and at their level, the disposition of the fibres is different. 
The transverse fibres describe large arches over the fundus. Some go to the 
tubes, round and broad ligaments, but the greater part descend along the 
side of the uterus. In their course they meet vessels which interfere with 
their regularity ; then they plunge deeply, curving forwards or backwards 
to become transverse on one or other aspect of the uterus. 

2. External Layer of the Cervix.— The hypertrophy is much less 
marked, the course is more simple. The fibres nearly all run a little 
obliquely downwards from the sides of the uterus towards the median line, 
where they cross the fibres from the opposite side. On the sides of the neck 
they turnaround and pass from one aspect to the other. The most superficial 
are continued in front, with the vesico-uteriue folds ; behind, with the recto- 
uterine ligaments ; below, with the fibres of the vagina, 

3. The middle muscular layer is the thickest of all ; but it only exists 
at the level of the body. There is no trace of it in the neck. It is distin- 
guished by the great number of vessels it contains ; and it is especially thick 
in the region which corresponds to the placenta. When the outer layers 
are dissected oflP it is seen that many of the fibres of these layers merge into 
the middle layer, there being no distinct demarcation between external and 
middle. It is composed of bands of variable size, which cross in all direc- 
tions. Some are transverse, some oblique, some longitudinal ; large apertures 
divide these bands from each other or the fibres of the same band. The 
muscular fibres coil round the uterine veins — the arciform fibres of W. 
Hunter (1772), and each loop crossed by another forms a complete ring 
surrounding the vein. A series of these rings forms a canal for the vein. 
Large rings like these surround several veins at once. Thus every vein is 
surrounded by annular contractile rings, and runs its course in a true con- 
tractile channel in the middle layer. This disposition is seen in Fig. 80. 

The arteries, like the veins, are surrounded by muscular rings; but the 
arteries are provided with a cellular sheath, which allows them to glide in 
the rings, whilst the veins reduced to their inner coat adhere to the muscular 
fibres. The contractile rings not only close the vessels, preventing hemor- 
rhage, but serve to some extent the office of valves. 

4. The Internal Muscular Layer in the Body of the Uterus. — 
When the uterus is opened there is always seen in the middle of the posterior 
wall a slightly raised triangular bundle, whose base extends from one tube 
to the other, and whose apex descends to the os internum of the neck. This 
is seen in Fig. 79. This was described by Charles Bell. Near the tubal 
openings this triangular bundle divides into two thin fasciculi, which plunge 
on either side into the tube (Fig. 70, e, c?). Transverse fibres, stretching 
directly across from one tubal orifice to the other, complete the triangle and 
form its base. A precisely similar triangle is found upon the anterior wall. 

On the sides of these triangles, along the entire length of the body of the 
uterus, the muscular fibres of the inner layer run transversely, passing from 
one aspect to the other ; they are, therefore, annular. At the os internum 
the transverse fibres form a ring-like bundle, which distinctly defines the 
cavity of the body and that of the cervix. This has been regarded as a 
sphincter. 

At the fundus of the uterus — that is, above the tubal opening — fibres form 
arches, which constitute the roof of the uterus. Descending in front and 
behind, these fibres pass under the transverse band of the triangular bundle; 
there they bend to be lost in the horizontal fibres. 

At the orifice of the tubes the fibres are arranged in concentric circles. 
One was described by Ruysch. Charles Bell recognized the two. Calza 
(1807) called them the orbicular muscles of the tubes. (See Fig, 79.) The 
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mode in which the vessels are encircled by muscular fibres is well demon- 
strated in Fig. 80. 

_ Briefly the musculature of the uterus may be stated thus: 1. The texture is 
different in the body and in the neck. 2. In the body are found three 
layers: the external, with its loop-like bundle, its transverse fibres, whose 



Fig. 79. 




InTKRNAL MrSCUI.AR I.AVF.I!. (Hk.I.IK.) 

•a. Section of uterine wall. b. Triangnlar bundle, c. Fibres running to the tubes, d, d. Oriliees of tubes. 

c, e. Transverse fibies. r. Vagina. 

ends are prolonged over the adnexa of the uterus, and its circular fibres ; 
the middle layer, with its muscular bands, which describe loops and imperfect 
rings around the uterine vessels; the inner layer, with its two triangular 
bundles, its annular fibres around the tubal mouth. 3. At the neck there is 

Fif!. 80. 




Middle mvscular layer at fundv.s, whkbe thk placenta was .-iEATED. The crossing kmikks fokm 

KINGS AKOUND THE VESSELS WHICH CONSTRICT THEM. (HeLIE.) 

a a. Superficial layer dissected back. b. Bundles belonging to the inner layer, t, I. Tubes. 

the comparatively simple arrangement, two layers only being seen, which 
are continuous above with the external and internal layers of the body of 
the uterus. The fibres of the neck are mostly annular. The vaginal portion 
is almost entirely formed of the internal layer. 
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Action op the Muscular Wall.— Charles Bell says (1) there is a gen- 
eral prevalence of longitudinal fibres, the action of which would be to snorten 
the uterus, pull up the lower segment, and thus to expel the foetus; (2) whilst 
the orbicular muscles of Kuysch, contracting concentrically, would lessen the 
area of the uterus, and thus cast off the placenta. (3) The ring-like arrange- 
ment of fibres around the vessels would act as ligatures and stop bleeding. 

Dubois and Jacquemier insist that the muscular tissues of the uterus being 
divided into three layers, it is between the middle and external layers, or at 



The muscles of the fundus at « ami 6, shortening concentrically, diminish the cavity towards c, and the 
resultant force, aided by the longituilinal fibres, thus tends to drive the foetus downwui-ils ; the longitudinal 
fibres at the same time pull the cervix upwards upon the presenting part. The circular muscles open like a 
sphincter before the down-driven head ; they contract as a sphincter when the cavity is emptied. 

most in the middle layer, that the sinuses are found. Deprived of valves, 
these sinuses communicate so freely that they form a sort of cavernous organ 
in the uterus. In the neighborhood of the placenta many of these canals 
approach the internal layer; some even are separated from the mucous 
membrane only by a very thin stratum of muscular tissue. 

Cruveilhier, by throwing injections into the vena port^e or the pelvic veins, 
proved that the pelvic, hemorrhoidal, internal pudic, and gluteal veins 
anastomose freely. 

Chowne, also injecting the vena portse, found the injection escape into the 
uterine cavity. This anatomical disposition and Chowne's experiments 
explain the occurrence of venous or retrograde hemorrhage from th* uterus 
when its muscular coat is in a state of inertia. 

The peritoneal coat of the uterus and its mucous membrane have been 
already described. 

The Behavior of the Lower Segment of the Uterus and the Cervix 
during Gestation and Labor. 

Levret and Baudelocque supposed that during the first four or five months 
of gestation the uterus was developed at the expense of its fundus and body; 
and that thenceforth the neck opening out from above downwards contrib- 



FiG. 81. 




LOWER SEGMENT OF UTERUS. 



189 



uted to the enlargement of the uterine cavity. It was supposed that the 
fibres of the body contracting dragged upon the fibres of the neck, the rings 
of which opened successively from above downwards until nothing remained 
but the lower orifice; then labor w'ould begin. 

Roederer (1753) set forth the same doctrine as Levret. The elder Stein, 
Koederer's pupil, admitted simply a shortening of the cervix, not its opening. 

Kilian (1839) contested this doctrine, and thought that the shortening 
was produced by swelling and thickening of the vaginal portion. He 
allowed that the cervix remained unaltered until the last four or five weeks 
of gestation, but that from that time it shortened from above. F. H. G. 
Birnbaum (1841) supported the views of his teacher (Kilian). 
• Stoltz (1826), went further still, and taught that the neck did not change 
in length throughout the course of gestation, unless during the last fourteen 
days. Caseaux, Scanzoni, Duncan, J. E. Taylor, Hoist, Spiegelberg, P. 
Miiller, Lott, and others adopted Stoltz's doctrine. Latterly Bandl,^ A. 
Martin (1877), and W. Braune,^ have shown grounds for rehabilitating in 
a modified form the old doctrine. 

To explain the familiar fact of the lessening projection or flattening 
down of the vaginal portion towards the end of pregnancy, the advocates 
of the docti'ine that the cervix remains unchanged have put forth many 
inconsistent theories. As Bandl says, these many explanations are sufficient 
to prove that the natural process of the opening of the uterus was but 
little known to them. 

During the first four months of gestation the cervix undergoes little 
change. This is demonstrated in Fig. 84, drawn from the uterus of a woman 
who died in the fourth month of her second gestation, and still more clearly 
in Fig. 82, drawn from nature by Robert Barnes. This exhibits the lower seg- 
ment and cervix uteri of a young woman who died by poison when about 
four months advanced in her first pregnancy. In this specimen the cervix 
is perfect ; the os internum forms a sharp boundary between the body of 
the uterus and the cervical canal. The decidua is seen dissected up down 
to the edge of the os internum. Bandl, however, says that even at this 
epoch the lower segment of the uterus (Barnes, cervical zone) begins to be 
marked out from the body. In Fig. 84 the part between a h and b' a is 
distinctly thinner and different in structure from the body of the uterus 
above. This will later become developed into a well-defined lower segment, 
as seen in the section (Fig. 83) of a uterus from a subject dying in the 
eighth month upon whom Cesarean section was performed 2'>ost mortem. 
Comparing this specimen with Fig. 84, the part 6 a is clearly distinguished 
from the body above a, by three features : (1) it is thinner, (2) the muscular 
structure is less marked, (3) it is less rich in vessels. The external layer of 
muscular fibres of the uterus hardly traced below the level of the insertion 
of the vagina; the vaginal portion shows only the inner muscular layer. 
This lower segment is divided from the body by a more or less well-marked 
ridge which goes all round the uterus. This is " Bandrs ring." From this 
ring upwards the wall of the organ begins to be richer in vessels, the wide 
lacunie of the middle layer begin, and corresponding to this line on the 
outer wall larger vascular trunks run in and out of the uterus. At this 
spot also one sees, when the uterus is in situ, the peritoneum investing the 
bladder, and Kohlrausch used this to fix the boundary between the body of 
the uterus and its cervix. 

1 Ueber das Verhalten des Uterus and Cervix in der Scliwangerschaft und wiihrend 
der Gebiirt, 1876. , ^ 

2 Die Lage des Uterus und Foetus am Ende der Schwangerschaft, 18<2. 
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This boundary between the body of the uterus and its lower segment is 
easily felt in the living organ at the level of the pelvic brim. It may be 
always felt on introducing the hand to practise version, and often when the 
hand is introduced to remove the placenta. The contraction of the body of 
the uterus at this part gives the sensation of " hour-glass contraction." 



Fig. 82. 



Fig. 83. 






The cervix uteri of a primagbavida ai' four months. Section of uterus and cervix in eighth 

The constriction at the anterior lip or the OS ex- month of gestation. CiESAREAN SECTION 

TERNUM is due to A LIGATURE PLACED TO PRACTISE INJEC- AFTER DEATH. (After BaNDL.) 

TiON. This WAS DONE BY Samuel Lane, % fiv/^E ad nat. UC. Body of uterus, a. Bandl's ring. 

(Robert Barnes.) &. Os internum, oe. Os externum. F3. Va- 

gina. Ul. Lower uterine segment. C. Cer- 
vical mucous membrane, d. Connective tis- 
sue, c. Muscular layer. 6. Seat of Muller's 
OS internum, a. Seat of Brauue's os internum. 

A further distinction is seen in the different structure of the uterine wall 
m the two parts. In well-developed uteri one sees in section of preparations 
which have been some time steeped in alcohol, the middle layer of the body 
of the uterus ending in a point downwards between the outer and inner layer 
of the lower segment. (See Fig, 86.) 

The formation of the lower segment begins at a date not exactly deter- 
mined; but the walls are observed to become softer towards the seventh 
month. The very softened floor of the uterus, a b, b' a' (Fig. 85), together 
with the outer softened muscular layer of the cervix and vagina begins to 
yield, and the head or the ovum sinks in most cases with the softened floor 
more or less into the pelvis. The muscular tissues within the spaces a b, b' a! 
(Fig. 85), much softened, become elongated by the mechanical stretching of 
the on-pressing ovum or foetal part. The uterus in Fig. 85 shows at the 
boundaries a b, b' a' the enlargement of this surface and the absorption of 
the outer layer of the cervix in the lower uterine segment. The section 
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(Fig. 83) shows plainly how with the ever-increasing development of the 
lower uterine segment this process is gradually achieved. During this 
process, the ovum not keeping pace with the expansion of the surface of the 
lower segment the decidua is partly broken up ; it is left in patches or sheds. 
Froceeding_ still further, the cervix yields more, and the cervical mucous 
membrane is found in parts on the lower segment. (See Figs. 83, h, 84, h.) 
i^f^u ^^^^ figures we distinguish two rings: 1, the os internum of 

Muller, 6 ; this is expanding to enlarge the cavity of the lower uterine 
segment ; 2, the boundary between the body and lower segment of the uterus, 
a; this is the second os internum of Scanzoni, or Bandl's ring. The space 



Fig. 84. 




Uterus of woman who i>ikd in foi htii month of second pi!i:(:.van( v. Ckkvix as yet quite i;xchangei>. 

(After Bandl.) 

4.5 cm. long ; 1.5 cm. thick. Two layers distinctly seen ; one tougher, of connective tissue, near the mucous 
membrane {d\ and one softer, muscular (c, connected with the uterus above, with the vagina below, 
a 6, b' a'. Seat of formation of the lower uterine segment. 



between these two rings is the canal of Braune. This canal is later length- 
ened by the taking in of a 2)ortiou of the cervix. 

Fig. 86 shows the condition of the uterus at term after labor. The cervix 
has greatly emerged into the lower segment, and a rent is seen through its 
mucous membrane from the os externum to the os internum. 

As to the neck itself diminishing in length as the cervico-uterine canal is 
formed, its muscular coat participates, to the exclusion of the mucous coat, 
in the formation of this canal. The cervical mucous membrane, lined by 
the connective tissue which sustains it, yields and slides on the muscular 
layer. It thus forms imbricated folds, and the os internum formed by this 
mucous membrane comes near to the os externum. This explains how the 
neck seems to be, at the end of gestation, only 1 or 2 centimetres long. 
Tarnier points out that this doctrine of Bandl is analogous to that of Jacque- 
mier, and still more to that of the older authors Levret and Petit, who ad- 
mitted that the neck was gradually absorbed by the body during the later 
months of gestation. 

When we come to describe the physiology of placenta prsevia we shall see 
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how Strikingly these researches of Braune, Miiller, and Bandl illustrate and 
confirm Robert Barnes's theory of that event. It will then be seen that he 
had anticipated by clinical observation and physiological reasoning the dis- 
covery of the distinction between the lower segment of the uterus and its 
body," and that he had closely mapped out its extent and boundary. 



YiG. 85. 




Uterus of a 2-i'aka, who died in ekjuth month, C.^saubax skction poist mortem. (After Baxdl ) 
a. Body of uterus, tlistiuguisbed from lower part by its thicker wall b Lower segment of uterus, distin- 
guished )iy thinner wall, softer consistence. C. Mucous membrane of cervix with well-defined limit above 
and below, oe. Os externum. V. Vagina LI Broad ligament, p, p. Peritoneum, uu. Lower uterine 
segment, a, a'. Seat of Braune's os internum b, b' Seat of Miiller's os internum. 

The Cervical Canal in Gestation and Labor. — The cervix, as 
already noted, scarcely grows during gestation. It does, however, increase 
a little. The shape must be observed in the different epochs of gestation, 
and contrasted in primigravidse and plurigrovidte. Until the middle of the 
ninth month the changes of shape are slight. During the last fortnight of 
gestation the change is very important. 

In primigravidse, until the last month, the neck becomes more conical, the 
apex being represented by the os externum. Soon the middle part of the 
cervical cone expands a little, so as to represent an elongated spindle. (See 
Fig. 82.) This depends upon the accumulation of viscid mucus. In multi- 
parse the canal also contains thick mucus, but the neck, instead of being 
spindle-shaped, remains cylindrical ; and often the os tinece softening assumes 
the shape of a club, hollowed at the level of the os externum. 

In the primigravida the os externum commonly remains smooth, more or 
less rounded ; in the pluripara, it is commonly lobed, jagged, divided more 
on one side, commonly the left, than the other, and more open. The cervix 
rises nearer to the sacral promontory during the first mouths of gestation. 
(See " Diagnosis of Gestation.") The body of the uterus being deviated to 
the right, the neck necessarily in rising turns to the left. 

Softening begins early. It is first observed at the tip of the vaginal por- 
tion, aflfecting only the superficial layer. As gestation advances the soften- 
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ing invades in successive layers the whole length of the neck up to the os 
internum, lhat is, the softening proceeds from below ujmards—irom the os 
externum to the os internum. In the primigravida the supravaginal portion 
sottens in the ninth month. In the multipara, the softening proceeds more 
rapidly, previous gestations having prepared the way. 

Fig. 8(i. 




UtEULS Ol' A 1-PARA, WHO niF.I> TWELVE ITOUES AFTER l.ABOlt AT TEIOI. (After BaNDL.) 

uu. Lower uterine segment a, a' Seat of os internum in Brauue's drawing. 6, b'. Seat of Miiller's os 
internum. ab,b'a. Lower uterine segment, o e. O.s externum C. Cervical mucous membrane. LI Liga- 
ments, p'. Peritoneum, borders of. Tlie cervix from o to b is seen cleft. 

Obliteration. — Since Stoltz's researches it is recognized that the neck 
does not change in length before the last fifteen days of gestation. But in 
the last, fifteen days there is a real obliteration ; the neck shortens by open- 
ing up from above downwards, so that at last it is reduced to its os externum. 
The process is as follows : first, the os internum, then the parts of the canal 
below successively open out, becoming lost in the cavity of the body of the 
uterus. When the obliteration is complete the uterus and cervix form but 
one cavity, of ovoid shape, pierced below by the os externum. It will be 
seen that the os internum does not approach the os externum. The opinion 
held by some that the os externum opens first, and that the finger passing 
this is arrested by the os internum, is illusory. In multiparse the os externum 
is more gaping and soft, so that the finger easily passes it, but nevertheless 
the natural process is that expansion begins above. 

After labor the neck is reconstituted — that is, the os internum is plainly 
marked, whilst the os externum remains so largely expanded as hardly to 
be recognized. The obliteration of the latter half of the last month is due 
to the painless contractions of the uterus acting upon the softened tissues. 

18 
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It must be noted that the softening and the obliteration follow an inverse 
order. Softening proceeds from below upwards, obliteration from above 
downwards. 

Fig. 87. 




Section of oenital canal after eemoval of child, showing the canalization of the cervix and 

THE canal of BeAUNE. 

PI. Placenta, o.t. Tubal oi ifice. o.i. Os internum. C. Cervix, o.e. Os externum, v. Vagina. 

The following table, from Tarnier, gives approximately the differential 
modifications of the cervix uteri in primigravidie and plurigravid?e : 



state of the Neck. 

Form of neck down to 8^ months. 
Os externum down to B^- months. 

Canal down to 8^ months. 

Os internum down to 8^ months. 



External orifice at term. 



PrimigravidsD. 



Plurigravidas. 



Fusiform . . . . | Cylindrical or club-shaped. 
Closed, regular, oval. Gaping, irregular, jagged, 

or rounded. ' and everted. 

Elongated spindle . ! Thimble-, funnel-, or ex- 
1 tinguisher-shaped. 

Closed Usually closed ; sometimes 

I open, especially in women 
who have had many chil- 
! dren. 

Closed and defined by Open and defined by thick 
thin lips, tight andj lips, soft and irregular, 
regular. i 



THE VAGINA. 



Modifications of the Serous Coat— At term the serous coat of the 
uterus has the same aspect aud thickness a^ before irapreguation, although 
the superficies of the uterus has increased twenty-fold. How is thisexplained? 
It has been supposed that the folds of the broad ligaments and the looser peri- 
toneum around the lower segment of the uterus, unfolded and carried 
upwards, formed a covering for the growing uterus. But the fact is that the 
broad ligaments are not equal to this task. The sliding of the peritoneum is 
in reality not great, and it must be limited to the lower segment. The body 
and fundus, therefore, depend for a peritoneal investment upon the con- 
tinuous growth of this membrane. 

Sometimes, however, the peritoneum failing to keep pace with the develop- 
ment of the uterus splits, and cracks are seen after labor. 

The Vagina in Gestation. — The vagina becomes more lax, distensible, 
and freely lubricated with mucus and serous fluid. It undergoes changes of 
form and relation during the progress of gestation. The principal of these 
will be appreciated on studying the figures representing the positions of the 
uterus at the several stages. At first the vagina is lengthened and directed 
somewhat more backwards by the anteversion of the uterus, by which the 
cervix is carried upwards and backwards. Towards the end of gestation 
the vagina is shortened, squatting, by the descent of the uterus into the 
pelvis. The vagina, like the uterus, undergoes physiological hypertrophy of 
all its tissues. That it gains in muscular tissue seems proved by the marked 
contractile power sometimes manifested during the expulsion of the placenta 
and afterwards. It undergoes a process of involution after labor. The 
rugae are less marked after labor than in the virgin and nulliparous woman. 

The Vessels and Nerves of the Gravid Uterus. — The vessels grow 
under the developmental stimulus in a remarkable manner ; vessels not 
before to be seen come into prominence, and assume quite new characters. 

The arteries increase greatly in volume, the branches even more than the 
trunks. The uterine arteries on arriving at the borders of the uterus, 
instead of becoming smaller, are notably enlarged. The branches springing 
in turn from these exceed in size the arteries which supplied them. Not only 
do they grow in volume, but they grow in length in order to keep pace with 
the development of the uterus. And what proves that the elongation is the 
result of hypertrophy is the fact that they are not less tortuous than in 
the non-gravid state. The numerous divisions which run to the uterus form 
in the superficial layer a vast network of their branches, which results not 
alone from the frequent anastomoses between the ovarian and uterine arteries 
of the same side, but also from anastomoses between the arteries of opposite 
sides. Amongst these anastomoses, there may be seen right and left a large 
branch running from the uterine artery of either side to the ovarian artery 
of the same side. This branch, bigger than the radial, runs nearly parallel 
with the epigastric artery. Glenard describes it as the puerperal artery, and 
regards it as the habitual seat of the uterine souffle. 

From all these anastomoses branches part which penetrate the uterine 
tissue, coursing through it in every part. The divisions which correspond to 
the insertion of the placenta are, however, bigger than the rest. A number 
of ramuscules reach the inner surface of the uterus and subdivide in the 
mucous membrane, where they terminate. Those which are distributed 
in the uterine decidua are extremely delicate and short, those which are 
distributed in the serotina are larger and longer. They are the utero -placental 
arteries. Bloxam ("Med.-Chir. Trans.") showed that these arteries also are 
tortuous or helicine. , , . , , . 

A very thin cellular sheath accompanies the uterme arteries, and their 
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walls are not confounded intimately with the muscular tissue in which they 
run, as is the case with the veins. 

The artificial ramifications are continuous with the capillaries, which 
in their turn give rise to the veins. The uterine capillaries, says Jacquemier, 
do not differ from those in other tissues, unless it be that they are more per- 
meable to injections. They enlarge during gestation. This disposition 
explains the activity of the uterine circulation, and the rapidity with which 
the blood may pass from the arteries into the venous sinuses. 

The veins increase enormously in size. The ovarian veins become nearly 
as large as the internal or external iliacs. In the walls of the uterus 
the venous system is constituted by large canals or sinuses communicating with 
each other; they are seated in the middle layer, about equidistant from the 
inner and the outer surface. The community of these anastomosed canals 
forms a plexus, several of the divisions of which are as big as the little 
finger. 

These canals are much larger and more numerous in that part of the ute- 
rine wall which corresponds to the placenta. They diminish as they part 
from the circumference of this organ. At the circumference a large number 
of venous canals or sinuses approach the inner surface, most of them running 
obliquely ; they course for a certain distance on the inner surface of the 
uterus, covered within by a very thin lamina of muscular tissue, or simply 
by the mucous membrane, then they penetrate the serotina, and between 
the lobes of placental cotyledons. These are the utero-placental veins. 

The venous plexus, situated in the middle muscular layer, receives a large 
number of venous radicles proceeding from the external layer or from the 
internal layer, or from the decidua itself This disposition is strikingly 
analogous to the manner in which the veins of the brain and its membranes 
are disposed in relation to the sinuses of the dura mater. 

The uterine sinuses appear to be reduced to their serous tunic, which, by 
its outer surface, adheres intimately to the muscular tissue. They are, there- 
fore, true contractile canals. The uterine veins are destitute of valves. 
Injections thrown into the trunks penetrate in all directions. The muscular 
fibres which surround the canals perform the function of valves. 

Dr. Graves illustrated his hypothesis of the independent or innate char- 
acter of the capillary circulation by reference to the gravid uterus. " Here 
we see not only vessels innumerable, but nerves developed without any 
increased vis d <er(70, and the nerves like the vessels formed from the circum- 
ference to the centre." Although a vis d tergo certainly does work in the 
development of capillaries, there is as certainly a vis dfronte, or in loco, con- 
tributing to the increase of capillary growth. The history of early embry- 
ology supplies evidence in favor of this hypothesis. 

Reimann ("Arch, f Gynakol.," 1871) concluded that the uterus, like the 
heart, had nervous centres independent of the cerebro-spinal system. He 
removed the uterus of bitches and cats from the body, and found that he 
could excite rhythmical movements by electricity, as in the heart. 

The lymphatic vessels increase greatly. Cruikshank pointed out that they 
are as large as goose-quills, and so numerous that when injected with mer- 
cury one might be tempted to believe that the uterus was a tissue of lym- 
phatic vessels. These vessels often present bulgings described by Cruveilhier. 
Fig. 54 represents the lymphatic system. The study of it is especially 
important in relation to the history of involution and septictemia after 
parturition. 

The nerves of the uterus, like all other tissues, undergo enlargement during 
gestation. Whether or not we admit the accuracy of the descriptions of 
Robert Lee, we are driven by physiological reasoning to conclude that the 
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contractile property of the uterus depends upon nervous energy ; and that 
nerve-force is generated in enormous quantity for the purpose. And nerve- 
force is the product of nerve-tissue. 

The Changes, Structural and Functional, arising in Gestation Considered 
in their Togetherhood.— If we gather into one focus all the phenomena 
evoked by gestation, we cannot fail to be impressed by the marvellous trans- 
forma^tion wrought in every part of the organism. Every drop of liquid, 
every cell, every fibre, every organ feels the new impulse. All are compelled 
to work together to carry out the work of reproduction. Every function is 
doubled in energy and sphere of action. The impregnated woman digests, 
assimilates, her heart beats, she breathes, excretes for two beings. Healthy 
gestation is marked by exact equilibrium between the wants of the two 
organisms. But in truth the imperious demands of the new being often 
predominate. The maternal organism in its struggle to keep pace with the 
absorbing exactions of the embryo is severely taxed. The two functions 
which most conspicuously answer to the call are those of the nervous and 
vascular systems. These in their actions and reactions respond to and con- 
duct the developmental processes in the uterus and the correlated processes 
throughout the body. The exalted nerve and vascular tension induced 
underlie all the vital processes alike — those which keep within the due 
physiological equilibrium, and those which breaking bounds manifest them- 
selves in pathological deviations. The organs, separately and conjointly, 
are working under high pressure. If all are sound, and if no extraordinary 
trial be imposed from external sources, they will work smoothly under the 
natural regulating forces to their end. Gestation may thus be said to be a 
great experiment instituted by nature. In a memoir on "The Relations of 
Pregnancy to General Pathology," in the "American Gynaecological Trans- 
actions," Robert Bai-nes insisted that the study of gestation could not fail to 
illustrate and solve many problems in pathology. "Diseases" — such as 
those which lead to albuminuria, for example — " that are slowly, by imper- 
ceptible degrees produced in man, may be almost suddenly induced or 
initiated under the definite conditions that justify a precise conclusion when 
an experiment ad hoc is performed. For what can more nearly resemble a 
scientific experiment than to take a healthy woman, to induce pregnancy, 
and then to observe and to record the eflfects of this change upon the economy? 
In the whole range of medicine there is nothing to compare for breadth 
of information with the opportunities thus presented to us by this natural 
experiment." 

Gestation tests the integrity of every structure in the body. Under this 
test a weak organ or constitution hitherto working fairly and sufficiently 
reveals its defects, and by its work shows the development of processes 
Avhich, under other circumstances, are regarded as pathological. 

The phenomena of healthy gestation, lightly sketched in this chapter, will 
be further illustrated in the chapters on the " Diagnosis of Gestation," on 
the "Diseases of Gestation," and on "Abortion." We shall then see how 
intimately the two processes are connected. These chapters should be read 
consecutively. We shall then appreciate the cardinal truth that the so-called 
diseases of gestation are for the most part simple exaggerations of physio- 
logical conditions, that almost every disease has its foundation in an ante- 
cedent correlated process. We shall see that the transition from physiology 
to pathology and back again is wonderfully rapid ; that often the boundary 
can hardly "be defined ; that although the mind revolts against the dictum 
of Mauriceau that gestaticm is a disease of nine months' duration, the dictum 
of Boerhaave, "Femina plurimis afficitur malis ex sola graviditate oriundis," 
is true. 
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This proposition may fairly be hazarded : all the blood-changes, all the 
modifications of secretion and nutrition, all the nervous phenomena and 
structural changes to which reference has been made, are inseparably asso- 
ciated by one common bond. If this be granted, we may reasonably hope 
that if we can but get firm hold of one link of the chain, we shall have in 
hand the clew to the whole mystery; that the explanation of many physio- 
logical and pathological processes which are at present imperfectly understood 
may be discovered. So fixed is the law of unity and interdependence in 
nature, that to seize one point well is to grasp the whole, just as in the famous 
reconstruction of the extinct animal from a single bone by the illustrious 
Cuvier. 

The Relations of the Foetus to the Uterus. 

Under this head we have to study : 

1. The attitude proper to the foetus in the uterus. 

2. The relations of the foetus to the uterine cavity. 

3. The relations of the gravid uterus to the abdon)inal and pelvic cavities. 

4. The accommodation of the head of the foetus in the excavation during 
gestation. 

1. Attitude of the Fcetus. — The foetus is usually curved upon its ante- 
rior aspect, the head bent, the chin near the sternum. The upper limbs are 
placed along the thorax, the forearms crossing in front of the chest. The 
principal segments of the lower limbs are flexed ; the feet on the legs, the 
legs on the thighs, the thighs on the abdomen ; and often the legs are crossed 
in front of the thighs. Thus the foetus, from its anatomical construction, is 
everywhere flexed, rolled up upon itself like a chicken at the point of 
hatching. The general form of the foetus represents an ovoid, of which the 
big end is formed by the pelvic extremity accompanied by the legs, and the 
small end by the head. 

The long diameter of this ovoid at term measures 28 centim. or 12 to 13 
inches. 

This rolled-up attitude is due partly to the necessity of accommodating 
itself to the limited containing space, partly to the prevailing tendency to 
flexion of the limbs under proper foetal movements. 

2. The Kelations of the Fcetus to the Uterine Cavity. — At the 
end of gestation the head of the foetus is generally lowest. 

Veil found that in 1231 labors taking jjlace in the seventh, eighth, and 
ninth months G2.88 per cent, presented by the head, 16.32 per cent, by the 
breech, 3.5 per cent, by the shoulder; whilst Dubois found in 2020 labors 
at term, that 95 per cent, presented by the head. From these and many 
other observations it follows that head presentations occur in greater propor- 
tion as we approach the natural term of gestation; and, as a corollary, 
breech- and shoulder-presentations are frequent in proportion to the earliness 
of the gestation. When the foetus has died some time before expulsion, 
irregular presentations are still more frequent. 

Hippocrates supposed that the foetus during the first seven months sat 
upright in the uterus; that, then liberated, it threw a header, and the head 
kept down. This hypothesis long reigned. Even Harvey seems to have 
thought that the foetus acted under its independent faculties. Ambroise Pare 
and Dubois contended that the foetus takes the head-position by virtue of its 
imtinciive power. J. Y. Simpson inferred that the foetus adapted itself to 
the uterus by reflex muscular movements excited by impressions — as by con- 
tact with the uterus — upon its surface, Crede and Kristeller think that the 
painless contractions of the uterus exert the greatest influence in producing 
head presentations. Veit, M. Duncan, and Schroeder sought to explain it 
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by gravity. Scanzoni united several of the hypotheses affirming that head 
presentation is the result of multiple causes— as gravity, the form of the 
uterine cavity, the form of the foetus, the quantity of liquor amnii, the con- 
tractions of the uterus, and even active movements of the foetus. 

The gravitation theory has been disposed of. It is based upon the vertical 
attitude of the woman, which is not constant. It assumes that the foetus is 
suspended by the umbilical cord, and that the head-end being relatively 
heavier in the early months, it must fall towards the lower segment of the 
uterus. But the cord is really too long to serve for this suspension. Hydro- 
cephalic foetuses rarely present by the head; anencephalous foetuses often do. 
Dead and premature children often present by the breech. 

The relation of the foetus to the uterine cavity is in reality the resultant 
of several factors of a law of accommodation. Pajot' thus formulates the 
law of aceommodatian in labor: " When a solid body is contained in another, 
if the containing is the seat of alterations of movements and repose, if the sur- 
faces are slippery and only slightly angxdar, the contained will constantly tend 
to accommodate its forms and dimensions to the forms and capacity of the con- 
taining. The presentations and positions of the foetus in pelves normal or 
faulty are governed by this law." 

A similar law of accommodation governs the positions and presentations 
of the foetus in utero during pregnancy and labor. In the early stages of 
pregnancy the embryo is so small relatively to the uterine cavity that it 
floats suspended in the liquor amnii. But about the middle of pregnancy 
the foetus grows rapidly, it acquires form, and at the same time the uterus 
grows more in its longitudinal than in its transverse diameter. As soon, 
therefoi-e, as the foetus — an ovoid body — attains a size which approaches 
that of the capacity of the uterus, the walls of the uterus — the containing 
body — will impose upon the foetus a vertical position. Mutual adaptation 
requires that the long diameters of foetus and uterus shall coincide. This is 
one factor in the accommodation. 

Then, it is now admitted that during the first six months the upper segment 
or fundus of the uterus is more developed than the lower segment. Moreover, 
during this time the head is the biggest part of the foetus. Throughout gesta- 
tion painless contractions of the uterus take place, and when the uterus con- 
tracts the transverse diameters are shortened, whilst the long diameters 
increase. These are the alterations of movement and repose. During the 
first two triraestria the foetus enjoys a certain freedom of movement, and it 
is easy to make it turn about; but after a while it recovers its situation. 
This is because the capacity of the uterus is much greater than the volume 
of the foetus ; and thus the necessity of accommodation is not so imperative 
as it becomes later on. 

During the last trimestrium the lower segment of the uterus is more capa- 
cious than the upper, and hence the breech or bigger end of the foetal ovoid 
is lodged there. This is a second factor in the accommodation. Robert 
Barnes pointed out another reason why the head should present. The 
fundus, or at least the upper segment, of the uterus is the part designed for 
the attachment of the placenta. There it can grow undisturbed and con- 
tinue free from injurious pressure during the expulsion of the child. The 
bulk of the placenta then added to the breech requires the region of greatest 
space — the upper segment. This is another factor determining the downward 
position of the head. 

There is a condition to which Robert Barnes'^ drew attention as directly 

' Art. "Accouchement," Diction. Encyclop. des Sc. Med. 
2 Obstetric Operations. 
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influencing the position of the foetus. The preceding factors account for the 
coincidence of the long diameters of foetus and uterus, and for the position 
of the head downwards. Why is the transverse diameter of the foetus 
usually coincident or nearly so with the transverse diameter of the uterus? 
Why is the back of the foetus most commonly turned forwards ? The law 
of mechanical accommodation gives the answer : ' The uterus is normally 
somewhat flattened in the antero-posterior diameter. In the non-pregnant 
uterus the cavity of the body — the true and only gestation-cavity— is a flat 
triangular space, the angles of which are the orifices of the Fallopian tubes 
and the os uteri internum. A similar triangular superficies is marked out 
on each half of the uterus, anterior and posterior. The anterior superficies 
lies flat against the posterior superficies. When pregnancy supervenes these 
surfaces are necessarily separated to form a cavity for the growth of the 
ovum. But the original form is never entirely lost. The cavity is always 
more contracted from before backwards than from side to side. The uterine 
cavity after labor is closed " [not only by shortening, but also] " by the 
flattening of the anterior and posterior walls together. Now this flattened 
form of the uterus is the cause of the foetus taking a position with either the 
belly or the back forwards. The foetus is broader across the shoulders than 
from back to front, and thei-efore its transverse diameter is fitted to the 
transverse diameter of the uterus." 

WTiy is the back usually turned forwards? The child's back is firm and 
convex, its head is also firm and convex behind. The anterior surface is 
plastic and concave, and therefore fits better to the firm convexity of the 
mother's spine. Under the movements of the uterus, the convex spine of 
the child being movable will necessarily move away from the convexity of 
the mother's spine and adjust itself to the anterior wall of the uterus, which 
has ample facility for expansion by pushing out the yielding abdominal 
wall. This is another factor in the accommodation. 

3. The Relations of the Gravid Uterus to the Abdominal and 
Pelvic Cavities. — These, again, are governed by the law of accommoda- 
tion. Let us see first what takes place in primigravidce. The uterine sac 
becomes extremely mobile as it rises into the large abdominal cavity; its 
attachments, which admit of considerable displacements in the pelvic cavity, 
lose almost all influence upon the uterus in the abdominal cavity, excepting 
perhaps the round ligaments, which exercise a little action. It floats in the 
abdominal cavity ; its lower segment is found at the upper part of the excava- 
tion. In proportion as the uterus and its contents develop, the pressure 
which the abdominal walls sustain increases, so that at a given moment the 
indirect action of the diaphragm making itself felt, the abdominal cavity 
becoming too small, the uterus is forced to descend into the pelvic excava- 
tion, hitherto empty. But it descends with a foetal part, the flexed cephalic 
extremity. For other parts to enter, energetic contractions are needed, such 
as occur only during labor. 

In muitiparse things are diflTerent. The abdominal wall has been distended, 
its cavity IS much larger. The uterus is no longer supported ; its long axis 
becomes oblique, diagonally disposed, or the fundus falls forwards, the belly 
is pendulous, the uterus in anteflexion. The foetal axis, although still corre- 
sponding with the uterine axis, is no longer coincident with the pelvic axis. 
The lower segment of the uterus remains at the level of the pelvic brim, the 
neck IS less accessible, the foetal part is not driven into the pelvis, and uterine 
contraction does not always suffice to restore the long axis of the median line. 

In these conditions, displacement of the foetus is easy. Hence abnormal pre- 
sentations. These are much more frequent in multiparaj than in primipar^e. 

Another factor has been already explained — namely, the adaptation of the 
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posterior wall of the uterus and the abdominal aspect of the foetus to the 
mother's spine. 

4. The Accommodation of the Fcetal Head in the Pelvic Cavity 
DURING Gestation. — In penetrating the excavation during the last three 
months of gestation in primipara;, and during the last month or fortnight in 
multiparte, the head undergoes a new accommodation according to a strictly- 
mathematical formula. It obeys the influence of the abdominal and pelvic 
cavities which contain it. To enter the lesser pelvis it is forced to bend in 
order to adjust its smaller diameters to the pelvis. Dubois observed that of 
1913 vertex presentations, 1355 were left anterior occipito-iliac ; 491 right 
posterior occipito-iliac ; 55 right anterior occipito-iliac ; and 12 left posterior 
occipito-iliac. That is, the long diameters of the head were always found in 
relation with the oblique diameter of the pelvis ; and of these two, the left 
or larger was engaged 1886 times to 77 times of the right oblique. 

Hence, to resume. During the first six months the situation of the foetus 
in the uterine cavity is not fixed, but most frequently the cephalic end occu- 
pies the fundus. 

During the last three months the cephalic end most frequently gains 
the inferior segment of the uterus, remains there, and enters the pelvic 
excavation. 

The changes of presentation and position depend upon the defect of one 
or more of the factors of accommodation. 

Plural or Multiple Gestations. 

Veit^ has analyzed a large collection of cases with a view to determine 
the relative frequency of multiple births. Of 13,360,575 labors, there were 
149,964 twin-gestations; triplets occurred 1649 times; quadruplets, 36 times. 
The proportion of multiple births was 1 in 88 ; of twins, 1 in 89 ; of triplets, 
1 in 7910 ; of quadruplets, 1 in 371,126. Thus the rarity in the number of 
children born of one gestation increases at a very rapid ratio. Examples of 
quintuplets are amongst the curiosities of obstetrics. But well-authenticated 
cases are recorded. Thus Hull, Chambon, Ramsbotham, Puech, Volkmann, 
and McClintock each relate one. 

The relative frequency of plural gestations appears to vary in different 
countries and races. In England, twin-gestation occurs about 1 in 80. It 
has been imagined that it may depend upon the energxj of the ovary in the 
individual. Thus it has been more often observed in women who have had 
many pregnancies. It is certain that there is an individual proclivity to 
multiple gestation. Many instances are known of women who have several 
times successively brought forth twins or triplets. A more doubtful point is 
paternal influence. Are certain men endowed with the faculty of procreating 
more than one child at a time? There is the instance cited by Velpeau of 
the Eussian peasant Wasilew, whose first wife had quadruplets four times, 
triplets three times, and twins sixteen times! The second wife had triplets 
twice and twins six times, so that this patriarch had eighty-four living chil- 
dren out of eighty-seven which he had begotten ! It requires a robust faith 
to accept this marvellous story. But Leroy cites the case of four brothers in 
whose family twin pregnancies had been observed in collateral relations. 
Three of these brothers had twins twice, and the fourth four times. It is 
far more probable that the fertilization of more than one ovum at a time 
depends upon the ovary evolving two or more ova together. There is evi- 
dence to show that multiparity is to a certain extent hereditary. This 
unhappy addition to the burthen of maternity is known to reappear in 

1 Monatsschr. f. Geburtskunde, 1850. 
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successive generations. Has the age of the parents any influence ? We have 
known several examples of twins m first gestations in young couples. 

Theories op Multiparity.— 1. Two or more Graafian follicles may 
burst at the same time, each yielding an ovum to be fecundated. 2. Two 
ovules may exist in the same vesicle, and being extruded together both may 
be fecundated. 3. One ovule may contain two germs. This latter event 
would explain what is called /ceto^ indasion. The ovum in ova is not rare in 
birds. There are specimens in the Hunterian Museum, and Robert Barnes 
exhibited a remarkable specimen of a perfect ovum with its shell included 
within another shell which contained its own perfect ovum. It is figured m 
the " Obstetrical Transactions," 1863. We have seen in the Munich Mu- 
seum the chest of an officer containing a developed foetus. This is a clear 
case of "foetal inclusion." 

Then there is (4) The theory of super impregnation. This implies that the 
ovules may be fecundated by two separate acts of copulation at a greater or 
less interval of time ; or else that ovules extruded at different times may be 
fecundated by the same coitus. This is divided into superjecundation and 
superfcetation. 

(A) Superjecundation. — There are examples of negresses, who, having 
had sexual relations with a black and a white man within the same ovulation 
period, have brought forth twins, black and mulatto; and converse examples 
are related of white women, who under similar conditions have brought 
forth a white and a mulatto. Buffon, Dewees, Dunglison, Beck, testify to 
facts of children of different races being born. Dr. Henry, in his excellent 
essay on superfoetation, quotes a case which occurred in the Brazils, where 
the indigenous race is copper-colored, but where there are whites and negroes. 
A Creole woman had three children at a birth — white, brown, and black — 
with all the features of the respective races. 

It is probable, says Tyler Smith,' that in many cases of twin pregnancy, 
the second ovum has been fecundated by a coitus occurring subsequently to 
the first impregnation. In rare instances, in twins, the placenta is found to 
be single. It may be that these are cases in which one ovule has contained 
two yolks and two germinal vesicles, just as we sometimes see in birds, one 
egg with a double yolk, producing two individuals. In these cases, the twin 
impregnation must occur at the same time. More frequently the placenta 
and membranes are double, but the placentae are side by side, and in these 
cases two separate ovules have probably descended from the same ovary, 
and have been impregnated at the same, or at different times. In some cases 
the placentae are attached to opposite sides of the fundus uteri, the inference 
being that the ova have descended from the two ovaries, but they may have 
been impregnated by a single coitus or otherwise. In all these cases the 
fecundation occurs within a short space of time (within the same " ovulation 
period "), and the same preparation of the uterus serves for the twin 
fecundation. 

Physiological experiments support these observations. A mare covered 
by two horses of different races has brought forth foals corresponding to the 
two races. Similar observations are related of dogs. A mare covered by a 
horse and by a donkey has produced a horse and a mule; and that when 
there had been an interval of from one to sixteen days between the two 
fecundations. 

(B) Superfoetation. — For this to take place two conditions must concur. 
(1) The sperm must find its way between the decidua reflexa and the decidua 
uterina, thence into the tube. (2) During gestation an ovule must be de- 
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tached from the ovary and be received into the tube. Theoretically, both 
these conditions are possible. For some weeks after gestation there remains 
a decidual cavity, with free access from the cervix uteri in at least one tube, 
and ovulation certainly, in some cases, goes on. 
What is the evidence bearing upon this question? 

(1) Cases — they are not rare — are observed of the expulsion at the same 
time of two foetuses of unequal development. These cases must first of all be 
divided into two classes: (a) those in which one foetus is alive or only re- 
cently dead, the other having obviously perished long before labor; (6) those 
in which both children are born alive or after recent death of one or both. 

(a) To this class belong the rather numerous cases of twins of which one 
child is born ivell developed and vigorous, the other small, dead, shrivelled up, 
having obviously been retained a long time after its death. There is an ex- 
cellent illustration of this event in Cruveilhier's "Anatomie pathologique." 
A seven months' child is connected with a fresh w'orking placenta, a small 
mummified foetus of about four mouths' development is attached to an 
atrophied placenta. The two placentas are united, therefore, the result of 
one impregnation. We are compelled, however, to dissent from the interpre- 
tation of the great master. He attributes the death of the dried foetus to 
atrophy of the placenta. Our own researches leave us in no doubt that the 
change in the placenta was consequent upon the death of the embryo. 
Several museums in the London hospitals present similar cases. From time 
to time cases of this kind are brought forward as proofs of superfoetation. 
The fallacy of this evidence is obvious. The true interpretation is as 
follows: There is an original twin-fecundation; one embryo is developed 
faster than its fellow, or is more favorably accommodated in the uterus. 
Continuing to grow by virtue of the right of the stronger, or, as it may be 
expressed, by the "selection of the fittest," it gradually compresses its 
brother or sister with the placenta, killing it. Then the developmental 
stimulus, created by its own need continuing to act upon the uterus and 
organism, its development goes on, its fellow being locked up, preserved 
from putrefaction by a process of adipocerous conversion, waiting until its 
fratricidal brother is ripe for birth. Then both are expelled together. 
These cases then do not sustain the theory of superfoetation. 

(6) Cases of twins both alive of different stages of development, or one 
only recently dead, born either at nearly the same time or within a consider- 
able interval. Naegele, of Diisseldorf, relates the following case : A woman 
was delivered on June 22, 1857, at 9 p. M., of a large and vigorous girl, and 
half an hour afterwards of a second girl, very small, which uttered a few 
fegble cries, could not take the breast, and died at the end of fifteen days. 
Its cranial bones were soft, the fontanelles large; the nails imperfectly devel- 
oped. Dr. Klykpennink, of Aalten, Plolland, relates this : On May 2. 1835, 
a woman was delivered of triplets; the first still gave signs of life when it 
was born; it was well formed, developed to 4} months; the second was 
expelled next day at 6 p. m. ; it had ceased to live some days, and appeared 
of the same age as the first; the third was at terra, living at its birth, but 
died in a few days. Some analogous cases are recorded, one by Dr. Boyson 
(" AVestern Lancet," 1879). These cases are not convincing. It is in a high 
degree improbable that fecundation can take place through a uterus in the 
fourth month of gestation when the decidual cavity is usually closed, and 
access to the tubal orifices is blocked. We would rather believe that all the 
enibrvos were fecundated together, and that the development of one was 
retarded by the superior vitality of the other. 

Then there are the cases of two living and viable children born at distant 
epochs. Passing by cases of ancient date which cannot now be subjected to 
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criticism, we cite one by Fordyce Barker, who relates that a woman gave 
birth on July 10, 1855, to a boy well made and apparently at term ; on 
September 22— that is, seventy-three days later, she gave birth to a girl, also 
alive, but smaller. In this case a bifid uterus existed. It may be contended 
that impregnation may take place at distant intervals through the two uteri. 
The theory of double uterus ofFers the explanation most consistent with well- 
attested facts and with precise physiological knowledge. Still cases are cited 
in which the uterus was alleged to be single. 

Cases of superfcetation beyond all doubt are those in which uterine gesta- 
tion folloios upon an extrauterine gestation. Such cases are not very rare. 
There are examples of women going through two or more uterine gestations, 
an extrauterine gestation existing all through. But these cases do not 
touch the theories of twin intrauterine gestation. 

The ordinary history of twin gestation is of great practical clinical interest. 
It is desirable to understand the varieties that occur. (1) Each foetus may 
be contained in its own complete fruit-sac — that is, there are two amnions, 
two chorions, two placentas ; each foetus has its own distinct circulation. In 
some cases of this class, the placentas grow apart from each other, and are 
extracted each entire, one after the other. In these cases, there can be no 
doubt that two ova came down either from one ovary, or one from each 
ovary, and were fecundated, either at the same time or within the same ovula- 
tion period. Two corpora lutea have been seen in some cases of this kind. 
The children, having a distinct origin, may be either of the same sex or of 
different sexes. As in single births, male children predominate. In these 
cases the two ova approaching each other, the intervening decidual coats 
may be absorbed. Then the foetuses are only parted by four sheets, two 
amnions and two chorions. Thus distinct, one foetus may be expelled some 
days after the other. Of this event, examples are not rare. To cite one 
or two : 

Dr. Baranski (" Centralbl. f. med. Wissensch.," 1881) relates that a woman 
was delivered of a boy a little before term ; the placenta was extracted in 
the ordinary time. She went back to her work. Seventeen days afterwards, 
while working in the fields, a copious flow of liquor amnii set in, without 
pain. Dr. Baranski called in, found an arm prolapsed ; he delivered her of 
a well-developed child showing no trace of maceration ; the placenta followed 
in some minutes. 

Steele, of Liverpool, found a second child presenting in unruptured mem- 
branes twenty-two hours after birth of first child. He ruptured the mem- 
branes. The woman had been walking about without pain. The placentas 
were distinct, 

(2) The two faetuses may he enclosed in the same chorion; each, however, 
has its own amnion. The placentas are united, forming one mass, but the 
circulations are usually distinct— that is, there is no interplacental anasto- 
mosis ; each foetus has its own district in the placenta ; there are two distinct 
umbilical cords. Each placental district may be injected separately. 

It may be supposed that the two ova, originally distinct, came into con- 
tact, and that under mutual pressure the chorions at the seat of contact 
became absorbed. 

In such a case, one foetus may perish, and be retained until the other has 
arrived at term. But if one is expelled, the other must soon follow. 

(3) The two foetuses may be contained in the same amnion. There is one 
placenta ; the circulations are often common ; sometimes there are two dis- 
tinct cords, sometimes one which divides. Each embryo has originally its 
own amnion, but these at the point of contact may be absorbed, and so fused 
into one sac. 
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When the two foetuses are included in the same fruit-sac they generally, 
if not always, are of the same sex. In the cases of united twins, as the 
Siamese, they are, without exception we believe, of the same sex. When the 
foetuses are enclosed in the same amniotic sac the cords are apt to get 
entangled. P. Miiller^ found four cases recorded of twistings of the cord, 
and two of knotting — namely, by Tiedemann, Stein, Osiander, Sammhammer, 
Soete, and Newman. The last case deserves to be cited. Dr. Newman 
relates^ that two foetuses were enclosed in the same sac. From the centre 
of the solitary placenta sprang two cords. The cord of the first child pre- 
sented at its middle a knot ; the cord of the second passed through this knot 
and was so compressed that the cord was strangled. The two children were 
at term ; the one whose cord was knotted was alive, the other dead. A 
singular instance of fratricide in utero ! In these cases it is probable that 
one ovum only Avas originally fertilized, and that it divided. 

Spaeth, who made elaborate studies regarding twins, found, in 185 cases, 
the placentas separate with two chorions and two amnions, forty-nine times ; 
placentas united, with two chorions and two amnions, forty-six times; pla- 
centas united, one chorion and two amnions, twenty-eight times: placentas 
united, one chorion and one amnion, in two cases. When the chorion was 
double he never found in the united placentse any anastotuosis between the 
vascular districts of the two umbilical cords, even when no line of demarca- 
tion could be discovered between them. Anastomosis was found in both 
cases where with one chorion one amnion existed ; and out of the twenty- 
eight cases of one chorion and two amnions, anastomosis was met with seven- 
teen times. In every case the anastomosis took place by thick vascular 
branches (Naegel^) ; it lay quite superficially on the foetal side of the 
placenta. Its existence was always ascertained by injections. The anasto- 
mosis exists sometimes between the veins, sometimes between both arteries 
and veins. Smellie and Levret had noticed this. 

Hence the practical deduction to tie the cord of the first child on the 
maternal side where twins are suspected. The second twin before its expul- 
sion may bleed through the umbilical cord of the first unless its placental 
end be tied. Spaeth gives a case where the second child was quite anaemic 
from this cause. 

In general the children were of unequal size. Although twins are generally 
inferior in size to single children, both may attain the normal size of the 
latter; the larger of the two commonly does so. 

Vital Relations. — Of Spaeth's 185 cases, both children were alive at 
birth in 176 ; in eight cases one was alive; in one both had been dead some 
time. "In four cases the dead child was much smaller and macerated. In 
three cases twisting of the cord was the cause of death. In one case fibrinous 
deposit in the placenta was the cause of death." The cause of death in this 
case specified by Spaeth is doubtful. 

A curious phenomenon is sometimes observed. The two ova of a twin-^ 
pregnancy, or the two halves of a twin-ovum, present a high degree of 
independence in their development. Cases of one ovum remaining sound, 
and of the other being converted into a vesicular mole, and of one embryo 
being normal, the other malformed, are noted. Spaeth noticed in a case of 
united placenta with two chorions, one of them studded with calcareous con- 
cretions the other not. In another case fibrinous deposits have been found 
in one placenta and not in the other ; in this case both twins were living. 
But the most singular cases are those in which one fretus has died whilst 
the development of the other has gone on, although both were enclosed in a 



1 Scanzoni's Beitrage, 1868. 



2 Edinburgh Med. Journal, 1858. 
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common chorion, and well-marked vascular anastomosis has been visible on 
the fetal surface of the united placentse, and the vessels of the dead embryo 
have not become impervious by twisting of the cord, 

Tarnier relates a case in which one foetus was acephalous, the other well- 
formed and living. Claudius' has made some very interesting observations 
upon this subject. All the capillary system of the placenta, he says, belongs 
to the well-formed foetus. The umbilical vessels of the monster are composed 
of a venous branch and an arterial branch, which run respectively into the 
umbilical vein and one of the umbilical arteries of the other twin. Forster, 
admitting this disposition, applies it to explain the mechanism of the circula- 
tion in acardiac monsters. " Under the influences of the contractions of the 
heart of the twin, one part of the blood of the umbilical artery of the well- 
formed foetus penetrates the body of the acephalous through its umbilical 
artery, and is distributed to the different parts of the body ; it is then taken 
up by the capillary venous system, is collected in the veins, and by the in- 
tervention of the umbilical vein runs into that of the well-formed foetus, to 
be distributed a second time in the body of this last. It results that the 
acephalous receives always a blood which has served for the nutrition of its 
twin, and which must have passed through the placenta for oxidation. This 
may explain the incomplete development of the body and the special pre- 
ponderance of cellular tissue, as well as the oedema seen in many acephalous 
monsters." 

Guillemot thought that the atrophy of one foetus in the presence of a fel- 
low that preserved its vitality was due to compression. Cruveilhier, as we 
have seen, thought it due to disease or detachment of the placenta. Caseaux 
and Tarnier think it due in most cases to disease of the embryo, of its mem- 
branes or placenta. Our own opinon is strongly in favor of the theory of 
compression. The dead foetus is found so squeezed that it is called " folia- 
ceous." When describing the diseases of the placenta, it will be seen to 
foil ow from the researches of Robert Barnes on fatty degeneration of the 
placenta, that the particular condition of the placenta found in these cases 
is really a, post-mortem adipocerous-like metamorphosis. 

We have seen that of twins one may be normal, the other deformed. 
Both may concur to produce a double monster. They may be fused together 
by the head, cephalopagi; by the trunk, xiphalopagi; or by the pelvis, ischio- 
pagi (G. St.-Hilaire). These are almost certainly examples of division of 
one ovum. 

Signs and Diagnosis of Twin-gestation.— The general signs due to 
compression of the abdominal vessels and encroachment upon the thorax, 
are too uncertain to warrant confidence. 

We must appeal to the local signs brought out by obstetrical exploration. 
The woman lying on her back or standing, a front view reveals greater promi- 
nence of the abdomen ; the shape is less regular; we sometimes recognize hoo 
prominent points at the fundus with a depression more or less central bettveen; 
generally also, especially if the two heads are seated in the fundus, theuterus 
and abdomen are broader across. 

The touch or palpation offers the best evidence. Pinard describes a per- 
manent tension of the uterine wall, comparable to the sensation imparted by a 
tightly filled cyst. Then the heads may be made out; they ofl^er each a 
round, hard, mobile mass, giving cephalic ballottement. Pinard gives the 
following method : "One foetal pole, the lower, is found in the pelvis or at 
the level of one of the ilia. The continuous and resisting plane is sought 
for and found. So far the sensations are similar to those of single gestation ; 

^ Die Entwickelung der herzlosen Missgeburten, 1859. 
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but on depressing the abdominal wall on the side opposite to the resisting 
plane, instead of recognizing the small parts we find another, large or else a 
resisting plane. Then we must carefully explore both iliac fossae and the 
upper segment of the uterus. Most frequently two large extremities are 
found either below or above. But whilst in some cases we may quickly detect 
the existence of four foetal poles, two above, two below, it is sometimes only 
possible to make out three; the fourth deeply situated, is hidden behind one 
placed in front. It is generally easy to recognize two resisting planes, and 
the presence of small parts in several regions of the uterus. Thus proceed- 
ing gently, so as not to displace the foetus, the presence of two big extremi- 
ties, corresponding to the upper or lower region of the abdomen, puts us 
directly on the road to a diagnosis," 

Vaginal touch will sometimes enable us to make out a head in the pelvis; 
whilst abdominal touch may have demonstrated the presence of another 
head at the fundus of the uterus, or in an iliac fossa. Ballottement is diffi- 
cult in presence of twins, unless there be great excess of liquor amnii. 

During labor touch may distinguish two successive bags of membranes. 

Auscultation may render conclusive evidence. We seek for two maxima 
of intensity of foetal sounds; and we may also distinguish two rates of pul- 
sations. 

Course and Terminations. — Twin-gestations frequently end before terra, 
both being alive. Since one foetus may die prematurely, it may excite the 
uterus as a foreign body and provoke the uterus to empty itself; but not 
seldom the developmental stimulus kept up by the living foetus may over- 
come the influence of the dead foetus, and gestation may be prolonged to the 
normal date. 

The disposition of the foetuses in twin and other multiple gestations in the 
uterine cavity is so essentially a clinical question that the consideration of it 
will be more convenient under the head of " Dystocia." 

It is enough to note, in this place, that the disposition is governed by the 
law of accommodation. In the cases of twins the foetuses may be placed : 
1. Side by side, the most frequent arrangement. 2. One above the other. 
3. One in front of the other. In order to pack most compactly, it com- 
monly happens that one foetus will present with the head downwards, its 
fellow with the breech, so that the head of each is in relation with the 
other's breech. Sonietimes, however, both present head lowermost; in this 
case the head of one is at a higher level than the head of its fellow. 

Triple Gestation. — Puech has made a careful analysis of cases. He cal- 
culated that the proportion was 1 in 4054 for Russia; 1 in 4995 for Ireland; 
1 in 5442 for Norway ; 1 in 6824 for a large part of Germany ; and 1 in 
8256 for France. 

Anatomical Arrangement. — In 8 cases there were three placentas; in 
15 cases, two placentas; in 27 cases, one placenta. 

1. With three separate placentas, there are three distinct fruit-sacs, each 
having a chorion, an amnion, and each containing a fojtus. Sometimes, as 
in a case which came under Robert Barnes, the three placentas are quite 
separate, being cast one after the other. More often they cohere at their 
margins ; but the circulations remain distinct. Specimens may be seen in 
most museums. 

2. With Two Placentas Distinct— One sac is complete for one of the 
foetuses, and this sac corresponds to the smaller placenta. To the other 
placenta, which is about twice as large, the corresponding membranes may 
present one sac for the two foetuses, or there may be two sacs with chorion 
and amnion dividing them, each with its foetus; or there may be two sacs 
with intervening amnion only. 
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3. With a Single Placenta. — (1) There may be no line of demarcation, 
lu this case there is one sac enclosing the three foetuses. Or (2) there may 
be one line of demarcation. In this case the arrangement is similar to that 
in which there are two separate placentas. Or (3) there may be two lines 
of demarcation, and three distinct placental districts ; then each foetus has 
its own sac. 

The Sexes. — Veit found the same sex 768 times, different sexes 921 
times, thus distributed: 3 boys, 409 times; 3 girls, 359 times; 2 boys to 1 
girl, 501 times; and 2 girls to 1 boy, 420 times. So that the general law 
that more boys than girls are born holds good here. 

The Diagnosis. — One sign has been noted : the great size of the abdo- 
men towards the fifth month. By palpation Piuard made out three foetal 
heads. Auscultation may distinguish three hearts or points of maximum 
intensity. DunaP thus made out a triple gestation. But most frequently 
no diagnosis has been made until after the birth of one or two of the 
foetuses. The successive presentation of a new bag of membranes and bal- 
lottement then point to the state of things. 

The Course and Terminations. — Triple gestations rarely reach ma- 
turity ; most commonly labor sets in about or before the seventh or eighth 
month. Abortion is more common in primigravidje. As in twins, one of 
the foetuses may perish ; then it may either be expelled in the course of the 
gestation, or it may be preserved in utero until the other living foetuses are 
born. In Robert Barnes's case, referred to above, the uterus ruptured 
spontaneously. 

It is not rare to observe all three children to be born alive viable, and 
reared. 

Quadruple Gestation. — The placentas may be distinct or united ; there may 
be one, two, three, four fruit-sacs. As to the sexes, there were 4 boys, 7 
times ; 4 girls, 6 times ; 2 girls and 2 boys, 9 times ; 3 boys, 1 girl, 8 times ; 
3 girls, 1 boy, 6 times. The aggregates are the same for each sex. 

Diagnosis. — One is hardly likely to be called upon to make one. The 
difficulty increases with the complexity. 

The termination is usually premature. We do not know of survivals. 
But the elder Dr. Rigby's wife brought forth four children born alive, who 
were named Primus, Secundus, Tertius, et Quartus. The same lady brought 
forth, we believe, twins and triplets. 

Quintuple Gestation. — Galopin ^ relates the following case : A woman in 
her seventh pregnancy brought forth five children at five months and a half. 
All were living at birth, but died in a few minutes. All were boys. There 
were two placentas adherent by a small part of their circumference; three 
cords were inserted in one placenta, two in the other. 

' Considerations pratiques sur les grossesses triples, 1860. 
2 Journal de Bruxelles, 1867. 
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THE SIGNS AND DIAGNOSIS OF GESTATION PATHOLOGICAL STATES WHICH SIMULATE 

GESTATION — THE DURATION OT GESTATION — CARE OF GRAVIDA. 

The Clinical Discussion of the Signs and Diagnosis of Pregnancy. 

The preceding study of the process of gestation in its successive stages 
will supply the groundwork and many of the details out of which the diag- 
nosis of pregnancy may be established. But for clinical purposes a special 
line of study ad hoc is necessary. This special line will also serve to fill in 
several points in the history of gestation hitherto passed over lightly in order 
to avoid repetition. We will, therefore, set out first the problems which 
have to be solved in practice ; and then by analysis and synthesis examine 
the value of the several signs or phenomena of pregnancy individually and 
collectively. 

The question : Is a woman pregnant f may present itself under various 
circumstances. And we may usefully dispose at the onset of certain moral, 
psychical, and emotional complications which force themselves into almost 
every case, often embarrassing our judgment. 

We may divide the women who become the subjects of inquiry into three 
classes : 1. Those women, mostly married, who have no motive for mislead- 
ing and no wish to mislead the physician, but in whom the existence of 
pregnancy is doubtful. 

2. Women, mostly married, who wish to persuade themselves and to per- 
suade the physician that they are pregnant. This class includes those cases 
of women, sometimes single, who seek to found a claim upon other persons. 
It includes the cases of women who at the climacteric misinterpret certain 
subjective phenomena, and believe themselves pregnant; and other cases, 
climacteric or not, in which the subjects are under the influence of insane 
delusions. 

3. Women, single or married, who fear they may be pregnant and who 
would persuade you they are not. 

The question of pregnancy is sometimes complicated with other conditions. 
For example : not only may ovarian tumors, fibroids of the uterus, ascites, 
ectopic gestation, and other conditions simulate uterine gestation, but any 
one of them may coexist with uterine pregnancy. These complications 
present the greatest difficulty. One of the complicating conditions may be 
detected, the other overlooked. . . . 

The simple issue, pregnant or not pregnant, then, is surrounded and 
obscured by all the fallacies of history and of innocent or wilful deceit. To 
guard against being misled by these sources of error we must draw a rigid 
line between subjective and objective phenomena. Without altogether dis- 
regarding the purely subjective signs, it may be stated broadly that they 
should never be accepted as sufficient proof of pregnancy. The subjective 
signs rest almost absolutely within the consciousness of the woman. To 
accept them from her, or even to be influenced by them, is to surrender the 
function of the physician. The wise physician must suppress that kind of 
reflex or emotional reasoning which consists in hasty responses to the impres- 
sions conveyed by the mental or emotional expressions of the patient. His 



210 



GESTATION. 



duty is to solve a medical problem by the strict processes of medical science. 
That is, he must rely mainly, if not absolutely, upon the objective signs. 

Gooch expressed this idea grossly but tersely, saying, " In these matters 
we must not believe a woman's words, but her belly." 

Basing upon this principle, we shall see that it is not less dangerous than 
ungenerous to seek to extort a confession of immorality or error from a 
woman suspected to be pregnant; and still less shall we be justified in taxing 
her with her misfortune in the presence of others. 

We must not help out what should be a purely scientific objective diag- 
nosis by applying the torture of moral inquisition. When we have come to 
a positive conclusion, the woman may be told gently but clearly that she is 
pregnant ; we may advise her that she must take measures accordingly. She 
may deny the possibility of this condition. We may reflect that she is not 
bound to criminate herself; and we may be sure that, howsoever eagerly she 
may outwardly repel the unwelcome decision, she will inwardly accept it. 
Above all, we must never forget that we are physicians ; and that we have 
no right to step outside our proper domain by assuming the functions of 
the law. 

It is convenient to divide gestation into three stages for the purposes of diag- 
nostic description. These may be defined as follows : first stage, ending with 
the fourth month ; the second, ending with the sixth or seventh month ; and the 
third, ending with the full term. The first stage presents the most difficulties. 
During the second and third stages, whilst the signs of the first persist and 
become even more accentuated, new signs, some of them of conclusive value, 
are developed. This division is made purely to facilitate description. The 
stages cannot be rigidly defined; they merge by imperceptible gradations. 

A few lines, then, will suffice to enumerate the subjective signs : 1. Peculiar 
sensation at the time of coition interpreted as evidence of conception. 2. 
The arrest of the catamenia. 3. Certain sensations of pelvic distress, per- 
haps frequent micturition. 4. Disturbance of the digestive system, of which 
the prominent mark is vomiting, the " morning sickness." 5. Sensations of 
swelling, etc., and tension in the breasts. 6. In advanced gestation many 
women feel the movements of the child, or movements of the uterus. 

Appreciation of the Subjective Signs. — These signs do not carry 
positive evidence either individually or in the aggregate. Each is open to 
fallacies. Each and all constantly deceive. The first is vitiated by two 
facts. In the first place, the peculiar sensation is not a necessary phenome- 
non. Many women conceive without noticing anything of the kind ; they 
may be even altogether unconscious of impregnation having taken place. In 
the second place, many women — the wish or the dread being mother to the 
thought — have fancied or declared they had experienced the sensation who 
had not conceived at all. The second sign is notoriously untrustworthy. 
Menstruation, in the first place, may have been absent some months before 
conception. This happens not seldom to suckling women. Some have thus 
conceived, bringing forth and suckling several children in succession with- 
out menstruating. In the second place, the cases are not uncommon in 
which menstruation, or at least a simulating periodical discharge of blood, 
is observed during several months of gestation. The third sign, the pelvic 
distress, sense of weight, heat, frequent micturition, may be produced by 
enlargement of the uterus from other causes. The fourth sign, the morning 
sickness, is perhaps the most valuable ; but it may be absent altogether ; it 
may be due to other causes, amongst them to uterine distention from other 
causes than pregnancy ; and it may be procured designedly or falsely aflfirmed 
to exist. The fifth sign, the sensations in the breast, have no absolute value, 
for reasons similar to those which vitiate the fourth sign. It only merits 
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attentioa when it is confirmed by objective signs. The sixth sign, subjec- 
tively considered, is sometimes of value ; but we cannot always place implicit 
confidence either in the correctness of the woman's interpretation of her 
sensations, or in the truthfulness of her statements. We have even known 
more than one instance of a pluriparous married woman, apparently free 
from all motive for dissimulation, declaring herself quite unconscious of 
being pregnant, until overtaken by labor at term. We conclude, then, that 
these subjective signs, separately analyzed, justify no decision, positive or 
negative. Nor do they acquire value considered synthetically. In this 
respect they differ from certain objective signs which, taken together, almost 
compel an affirmative judgment, illustrating the old Roman law maxim: 
" Multa collecta probant, quae singulatim uon probant." 
_ One remark it is important to make. Whatever the value of the subjective 
signs, it is chiefly limited to the first two or three months of pregnancy, 
when the more certain objective signs are not yet developed. For this evi- 
dence we should wait, justice to the patient, prudent regard for his own 
reputation, will dictate to the physician reticence in the absence of conclusive 
evidence. Adjourn the case for a month, and so on from month to month, 
until Time, the great solver of mysteries, shall develop exact, positive signs, 
or enable us to decide in the negative. 

The Objective Signs of the First Stage, or Trimestrium of Gestation. 

Referring to our sketch of the natural history of gestation, we may dis- 
tribute the objective signs of early gestation as follows : (A) Alterations in 
the play of the nervous system, including some subjective phenomena. (B) 
Alterations in the vascular system. (C) Alterations in the glandular 
system, including the breasts. (D) Alterations in the skin and mucous 
membranes, including pigmentation. (E) Alterations in the uterus and 
vagina. 

(A) Alterations in the nervous system may be passed by, referring 
back to the description under the " Natural History of Gestation." It is 
enough to state here that, although some of the nervous phenomena have a 
distinct objective value when witnessed by the skilled observer, they only 
acquire real diagnostic value when studied in connection with the more 
absolute objective signs to be described in succeeding paragraphs. 

(B) The alterations in the vascular system possess great objective 
value. Referring back to the chapter on the " Natural History of Gestation " 
for the main facts ascertained as to the chemical and microscopic characters 
of the blood, we have here to consider more especially the changes in the 
dynamics of the circulation and in the structure of the heart and blood- 
vessels. The physiological hypertrophy of the heart can hardly be estimated 
for diagnostic purposes by percussion or other means ; but its action upon 
the arteries and the attendant changes produced in the capillaries and veins 
are open to precise observation. There are three leading facts : first, the 
predominant vascular activity in the region of the pelvis, determined by the 
developmental nisus ; secondly, the correlated increase of arterial tension ; 
thirdly, the general fulness and distention of the capillaries and veins. We 
get distinct objective evidence of all these conditions. First, examining the 
vulva, vagina, and vaginal portion by the eye, using the speculum, the 
mucous membrane is seen tumid, deepened in color, from dark to dusky-red, 
even of violet hue, and in some cases almost black. Sometimes the smaller 
veins are so greatly enlarged that they form prominent tortuous elevations 
at the lower part of the vagina and on the labia vulvae. So marked may 
this venectasis be that large masses are found, projecting like a tumor, out- 
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side the vulva. Thus we have known such a mass described by the patient 
as the presenting foot of the child. This is sometimes called Kluge's ted, 
McClintock says— and we confirm his statement — that the color fades if the 
embryo dies. 

But the capillary and venous fulness is not limited to the genital organs. 
The anus and the rectum, as far as it can be seen, are intensely hypersemic; 
piles may be produced, and, where already existing, are greatly enlarged 
and of darker color. More than this : although the centre of greatest 
hypersemia is in the pelvic vascular region, a similar condition is seen else- 
where. The iJiighs and legs commonly show the superficial veins red and 
branching, and varicose knots are often seen on the legs and at the crural 
arch. So significant are these superficial venous arborizations, that we are 
accustomed to regard them as the strongest presumptive evidence of preg- 
nancy. Whenever we see them in a distinct form on the thighs of young 
women there is ground enough to make further inquiry, and it is very rare, 
indeed, not to find corroborative evidence in the state of the mucous mem- 
brane of the vagina already described. Singly, these signs are of great 
value ; taken together, they challenge almost implicit confidence. The 
arborescent state of the superficial veins of the legs may, indeed, exist under 
other conditions than that of pregnancy, and the purple coloration of the 
vagina may be stimulated by the hypersemia dependent upon impediment to 
the portal veins, as in women at or approaching the climacteric. But the 
concurrence of the two conditions will almost invariably be found to be due 
to pregnancy. We are, however, seldom reduced to the position of having 
to decide upon these alone. The active hypersemia of the vagina is attended 
by a white cream-like secretion hanging about the vaginal portion and the 
fundus of the vagina, which is all but characteristic when seen upon the de- 
scribed purple mucous membrane. This secretion consists almost entirely 
of vaginal pavement-epithelium-scales in a state of granular degeneration, 
held together by a little plasm. This epithelium-shedding is the natural 
result of the intense vascularity of the mucous membrane. The addition 
of this sign, again, lends cumulative weight. If we discover, as we shall 
rarely fail to do where these are present, increased weight and bidk of the 
uterus, we then arrive at a compact and consistent body of evidence point- 
ing almost irresistibly to pregnancy. The veins of the breasts at the same time 
exhibit similar prominence and develoj^ment. But the value of the breast 
appearances and the conditions of the uterus will be discussed further on. 

We may now consider the correlated increase of tension of the arterial 
system. The sphygmograph places this in the clearest light. Fancourt 
Barnes has studied this subject with care. In the diagnosis of early preg- 
nancy the aid of the sphygmograph should be called in. 

(C) Alterations in the Glandular System, Including the 
Breasts. — The changes produced by pregnancy in the breasts naturally 
attract more attention than those of other glands. They form a second 
centre of developmental activity. The changes in them proceed, ^artjjassu, 
with those in the uterus. 

In the appreciation of the worth of the signs given by the breasts we 
must bear in mind — first, that the appearances of fulness, distention, super- 
ficial venous development, prominence of the glandules of the areola, dark- 
ening of the areola, and secretion of milk, may all be due to the transient 
influences of a menstrual period; they, or one or more of them, may be 
associated with ovarian or uterine disease; in some cases of pregnancy these 
signs are so faint, even if recognized at all, that they carry no weight. 
Again, in some cases of women who have borne children, the breast-changes 
persist in so marked a manner that it is diflBcult to decide whether or not 
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the changes observed are due to an antecedent gestation. Another caution 
is necessary : Whatever confidence skill in observation of the breasts may 
give, evidence offered by them should not be accepted as conclusive. If 
pregnancy exist we shall surely find other evidence of it to confirm a diag- 
nosis, which otherwise can only be presumptive. Some physicians, who have 
devoted particular study to the subject, have acquired great confidence in 
the signs the breasts present. An anecdote is reported of William Hunter, 
that on seeing the body of a young woman in the dissecting-room, on looking 
at the breasts, he pronounced her to be pregnant. She was found to have 
an intact hymen. Hunter persisted notwithstanding, and on opening the 
abdomen his diagnosis was verified. 

Montgomery^ says : " When conception has taken place and the menses 
have been suppressed for one or two periods, the woman generally becomes 
sensible of an alteration in the state of the breasts, in which she feels an 
unceasing sensation of throbbing, or of stretching fulness, accompanied by 
soreness and tingling pains felt about the centre of them, and in the nipple. 
The breasts grow larger and firmer; a circle around the nipple becomes 
altered in color and structure, constituting the areola ; and as gestation ad- 
vances milk is secreted. But there is considerable variety in the period of 
gestation at which these changes may occur," In some they are developed 
early, in others the changes are hardly perceptible until gestation is far 
advanced ; and in some they are so little developed as to present nothing 
characteristic. 

It is difficult, if not impossible, therefore, to give a definite statement of 
the breast-changes to serve for diagnostic purposes according to the succes- 
sive stages of pregnancy. Generally they are not very well marked during 
the first trimestrium, they become more conspicuous during the second tri- 
mestrium, and increase in value towards the end of the last trimestrium. 
But at this time they are more or less superfluous, since absolute signs will 
have been developed in the uterus. Milk oozing from the breasts will stiffen 
the linen of the dress with which it comes in contact. In this way suspicion 
of gestation has often been aroused. 

The mammary signs of pregnancy are thus admirably summed up by 
Roederer : " Menstruorum suppressionem manimarum tumor insequitur ; quo- 
circa, mammj3e crescunt, replentur, dolent interdum, indurescunt; venae 
earum cseruleo colore conspicuje redduntur, crassescit papilla, inflata videtur, 
color ejusdem fit obscurior, simili colore distinguitur discus arabiens, qui in 
latitudinera majorem expanditur, parvisque eminentiis, quasi totidem papil- 
lulis, tegitur," 

To R(Bderer's description the following conditions may be added as de- 
serving special notice : A soft and moist state of the skin of the areola, which 
appears a little raised above the surrounding skin, and in a state of turges- 
cence, giving the idea that if touched by the point of the finger it would be 
found emphysematous ; 2, the little glandular follicles or tubercles of Mor- 
gagni are bedewed with a secretion sufficient to damp and color the woman's 
inner dress ; 3, later on the dark pigmented areola presents round spots 
lighter than the prevailing tint, resembling what might be imagined to be 
the effect of letting drops of water fall upon a black pigment and partly 
washing it out; 4, blue veins, slightly prominent, are seen coursing over the 
breast and the areola. 

These features do not all come into prominence at once or at an exactly 
defined time. They also vary in intensity in different individuals, being 
especially marked in brunettes. But the development of the superficial 

' Signs and Symptoms of Pregnancj', 2d ed., 1856. 
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veins is often marked in blondes. The combination of these conditions 
affords very strong evidence of gestation. It is rare to find a case where a 
similar combination is produced under any other circumstances. 

The breasts increase in volume. During the first pregnancy, says C. 
Langer/ new glandular vesicles are formed ; thus in the breast, as in the 
uterus, new elements appear. In the succeeding pregnancy the breasts 
enlarge again, but there is no development of new vesicles. 

Montgomery says the color of the areola depends on the deposition of an 
actual pigment between the cuticle and subjacent skin. Dubois says he saw 
an instance in which the cuticle peeled off the disk of the areola, carrying 
with it the pigment in small scales. 

(D) Alterations in the Skin and Mucous Membranes. — Some of these 
alterations dependent upon changes in the vascularization and glandular 
action have been already described. A most remarkable change is that re- 
sulting from pigmentation. This has been described in the chapter on the 
" Natural History of Gestation." It only remains in this clinical connection 
to refer to the fallacies which attend pigmentation when regarded as a test 
of pregnancy. It may be stated in the first place that the pigment-phen- 
omena are chiefly of value in first pregnancies. The pigment deposits found 
in the first pregnancy are apt to persist more or less, to be intensified prob- 
ably in subsequent pregnancies, but also to be seen in the non-pregnant 
intervals. Secondly, pigment changes in the breasts, on the abdomen, and 
elsewhere, as produced in pregnancy are occasionally simulated under con- 
ditions distinct from pregnancy, and especially in connection with uterine 
and ovarian diseases which may be attended by abdominal enlargements, 
and therefore suggestive of pregnancy. 

Still the significance of the characteristic pigment changes should not be 
disregarded. Although never attaining per se to more than presumptive 
value, they do possess a certain weight as part of a body of cumulative 
evidence. 

The skin changes will be further described with the signs of the third 
trimestrium. 

(E) Alterations in the Uterus and Vagina. — The visible alterations 
in the vaginal portion and vagina have been already described and estimated. 
The alterations in the uterus proper are of the highest importance. They 
consist in changes of (1) size and weight, (2) of form, (3) of position or 
relation to other organs. These are all made out by touch. 

(1) Immediately after fertilization the uterus swells, becoming turgid from 
the attraction of blood into its substance. The increase in size and weight 
soon becomes sensible to the touch. But before a month has elapsed the 
difference is hardly marked enough to justify more than conjecture. At the 
end of a month, however, the difference gives an objective sign of consider- 
able value. In conducting the examination, the woman is placed first upon 
her back with the shoulders slightly raised, and the thighs a little flexed. 
The index finger is then passed into the vagina, and carried along the pos- 
terior Avail until it strikes upon the vaginal portion of the uterus. We then 
determine several physical conditions. The position of the vaginal portion ; 
this is in the sacral hollow. If a line be drawn subtending the arc formed 
by the sacrum from the projection of the promontory to the top of the coccyx, 
the OS externum uteri will at the end of the first month point a little above 
the middle of the line. The vaginal portion gives a soft velvety sensation 
to the finger ; the os itself may be more or less open ; in primiparee it may 

1 ''Ueber den Bau und die Entwickelung der Milchdrusen." Denkschriften der 
Wiener Akademie, 1851. 
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admit the tip of the finger, in pluriparse much more; secondly, carrying the 
tip of the finger forwards along the anterior surface of the vaginal portion, 
tracing it to the body of the uterus, we feel through the anterior upper wall 
of the vagina the smooth rounded form of the uterine body, depressing this 
part of the vaginal wall, smoothing out to some extent its rug«. This is due 
to the nutation of the uterus under the increase of weight which affects the 
body and fundus of the uterus. This nutation of the fundus tilts up the 
vaginal portion, and explains why the os is felt so high up underneath the 
promontory, and also the smoothing of the anterior wall of the vagina. 
Th us is formed an inclined plane upon which the uterus rests. By the 



Fig. 88. 




lllAGRAM SHOWING NITTATION OF UTERUS AT SECOND MONTH OF GESTATION AND "ANTERIOR VAGINAL 
ROOF-STRETCHING." (KOBERT BaRNES.) 

u. Uterus, o. Os uteri, u. Kectum. v. Vagina, b. Bladder. 

ascending retreat of the vaginal portion the base of the bladder by its con- 
nection with the anterior wall of the cervix uteri is dragged up, and the 
urethra is sometimes drawn up a little behind the symphysis pubis. This 
condition and the pressure of the fundus uteri upon the bladder explain the 
frequent desire to micturate which harasses women in early pregnancy. In 
this up-tilting of the vaginal portion, the vagina is really deviated from its 
ordinary track. Its upper half is carried backwards. This condition, very 
characteristic, Robert Barnes has called " the anterior vaginal roof-stretching.'" 
The woman still in the dorsal position, the finger pressing upon the uterine 
body through the anterior vaginal wall finds that it is heavier and bigger 
than the healthy non-pregnant organ. This observation is repeated in another 
way : the finger is carried back to the os uteri ; poising the uterus upon the 
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finger-tip, the weight can be closely estimated ; keeping the finger in the 
same position the finger-tips of the other hand are pressed upon the abdomen 
just above the symphysis pubis; thus the fundus of the uterus may be felt, 
and the combined or alternate pressure of the finger on the os uteri and of 
the fingers outside gives very close estimate of the size and weight of the 
uterus. 

The observation may now be extended and repeated by placing the woman 
on her left side with the knees drawn up. In this posture one can often get 
a better command of the uterus between the two hands. Should there be 
any difficulty in examining by the vagina, the finger may be passed up the 
rectum. The vaginal portion is thus easily felt. 

Appreciation of the Signs Described. — Increased weight and size telling 
most upon the fundus and causing similar irritation and vaginal stretching 
and deviation may be due to fibrosis, to general hyperplasia, to intrauterine 
polypus, or other morbid conditions. But it will rarely happen that any- 
thing else than pregnancy will also produce the changes of color in the 
mucous membrane and the other objective alterations described. We have 
known a case in which the heart was weak, often intermittent in action, the 
circulation slow, the hands often blue, in which the vagina presented a deep- 
blue injection hardly distinguishable from that of pregnancy. Obstruction 
of the portal circulation also may give rise to a similar appearance. Thus 
the evidence, howsoever strong, is not absolute ; and it will not be wise to 
commit one's self to a positive opinion either in the negative or affirmative. 
Take note as accurately as possible of the conditions observed, and store 
them for future comparison. 

At the end of the second month all the signs just described are more pro- 
nounced, and the comparison of the state of things at the two epochs gives 
evidence of increasing value. Proceeding by the same method of examina- 
tion, we find the nutation of the body, the rising of the os uteri, which now 
will be found near the upper third of the line subtending the coccygo-pro- 
montorial arc, the vaginal roof-stretching, the volume and weight of the 
uterus increased ; by the bimanual touch the fundus of the uterus is more 
distinctly felt a little above the level of the upper edge of the symphysis 
pubis. The dark color and turgidity of the vagina are intensified. The 
evidence grows stronger every day. 

At the end of the third month the signs have become even more distinct. 
The vaginal portion is still prominent, it is closer under the promontory ; the 
fundus is still in nutation, and it may be felt more clearly under the bimanual 
touch, coming more close to the abdominal wall. 

The objective signs as now developed taken together form a very strong 
body of evidence ; and if we have had the opportunity of making observa- 
tions at the end of each of the two preceding months, and thus are in a 
position to trace the gradual and regular increase of the uterus in size and 
weight, we then possess evidence that rises to the highest degree of probability. 
Still we have not attained to certainty, at least not to that certainty which 
would warrant us in delivering an unqualified affirmative opinion in" a court 
of law. 

This is to say, that the diagnosis of pregnancy during the first stage is still 
not absolute, although it may be clear enough "to guide the conduct of the 
physician in advising his patient. 

New evidence of increasing intrinsic value is gathering, and adding 
strength to the evidence developed during the first trimestrium. 
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Objective Signs of the Second Stage or Trimestrium. 

This new evidence is brought out — 1, by auscultation; 2, by abdominal 
palpation; 3, by repercussion or ballottement. 

At the end of the third month, sometimes auscultation lends its aid. Before 
setting forth the applications of Mayor's grand discovery, it will be conve- 
nient to state simply what signs are detected by auscultation, in the order of 
their relative importance, disregarding the chronological order of their 
evolution. 

These auscultation- signs are : 1, the sounds of the foetal heart — Mayor's 
original discovery, 1818; 2, the uterine souffle— De Ivergaradec's discovery, 
1822 ; 3, feeling the movements of the foetus by a metroscope applied by 
vagina — J^auche's discovery, 1829 ; 4, the pulsation of the umbilical cord, 
the funic souffle — Evory Kennedy's discovery, 1833. 

If Ave take these phenomena in the order of clinical observation, the order 
most useful for our purpose, we first seek to detect the uterine souffle. This 
is rarely detected earlier than the thirteenth or fourteenth week. This 
sound has been variously interpreted. Some thought it simply due to 
anjemia, that it was in fact an ansemic souffle heard in the external iliac 
arteries. This theory has not been widely received. 

The Placental Theory. — Hohl and others held it to be produced by 
the passage of blood from the uterine arteries into the placental sinuses ; 
hence it has been called the placental souffle or bruit. That this theory 
cannot be absolutely true is proved — 1, by the fact that the sound is often 
heard with equal distinctness in both inguinal regions in cases where observa- 
tions during labor prove that the placenta was situated at the fundus uteri ; 
2, that the seat of the sound is shifting, now heard in one place, now in 
another ; 3, that Bailly and Maggia show that the sound continues for 
several hours, even three days, after the expulsion of the placenta. 

The iliac theory advocated by Bouillaud is that the sound is produced 
in the large arteries of the pelvis under compression from the gravid uterus. 
Whenever an arterial trunk is compressed, a bruit- de souffle is produced ; 
and then there is the quasi-chlorotic blood of gravity to favor the production 
of the sound. But the theory is untenable — 1, because the sound has been 
heard in the second or third month — that is, before the uterus is big enough 
to compress the pelvic arteries ; 2, because the sound should invariably be 
heard in the sides and lower part of the abdomen, which is not the case ; 3, 
the sound is still heard when the subject is placed in the knee-elbow posture, 
so that the uterus falls away from the arterial trunks ; 4, because the fact of 
persistent compression of the vessels even in advanced pregnancy is doubtful ; 
5, the cJilorotie part of this theory is disproved by a clinical observation made 
by Robert Barnes. In a woman seen at St. Thomas's Hospital, the placental 
or uterine souffle was heard characteristic on one side, and the normal sound 
of the iliac artery was heard on the opposite side. 

The Uterine Theory. — The theory that the sound is produced in the 
uterus was started by P. Dubois, and is adopted by Tarnier and Marey. 
The sound is sometimes quite superficial ; even a thrill is sometimes per- 
ceived by the touch. This can only come from the uterine vessels. Dubois 
likened the sound to that which takes place when an arterial thrombus sud- 
denly throws its blood into a vein. He held that the uterine walls were 
transformed during gestation into a kind of erectile tissue. But Jacquemier 
demonstrated that the large and free communications between arteries and 
veins admitted by Dubois do not exist. Corrigan and Depaul thought the 
bruit de souffle was due to a change in the calibre of the uterine arteries. At 
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the point where the arteries penetrate the uterus they divide and expand, so 
that the divisions have a greater calibre than the trunk from which they 
rise. Now whenever fluids run under these circumstances a friction sound 
is produced. 

This theory will explain the occasional occurrence of the sound in the 
front of the uterus. But it appears that it is quite consistent also with the 
placental theory. The uterine arteries emerging from the inner wall of the 
uterus suddenly open into the placental vascular system. This is exactly 
the condition postulated by the theory now discussed. The placenta may 
be likened to a vascular tumor. 

The Epigastric Theory. — Kiwisch/ Glenard/ of Lyons, and Hecker 
showed that the sound may be in the epigastric artery. Glenard said that 
by compressing this artery the sound was stopped. To this Tarnier objected 
that the compression used to stop the epigastric might compress the trunk 
of the uterine arteries. Thus Glenard abandoned the epigastric theory, 
and after new observations submitted that the seat of the sound was in an 
artery situated on the antero-lateral wall of the uterus, which he called the 
puerperal artery. This is to fall back upon the uterine theory. 

We are disposed to conclude that there are two sources of the sound — 

1, in the vessels in the uterine walls; 2, in the utero-placental circulation. 
We do not think the placental theory can be absolutely rejected. 

Its distinctive characters are : 1. A blowing, snoring, whistling, or rushing 
sound, resembling the sound heard in the neck of chlorotic girls ; Depaul 
says it is very closely imitated when we pronounce the word " vous " softly. 

2. Isochronism with the mother's pulse. It is a maternal sound. 3. It is 
inconstant in place, intensity, and other qualities. It may change seat; 
heard at one time in one spot, at another time it may be heard in a spot 
where it could not be heard before. Sometimes the sound is lost for a time, 
then reappears. Its intensity increases usually with the advance of gesta- 
tion. It is modified, says Depaul, by all causes which diminish the calibre 
of the vessels of the uterus, by strong compression with the stethoscope, by 
certain active movements of the foetus, and above all by uterine con- 
tractions. 

How TO Observe the Uterine or Utero-placental Sound. — Place 
the subject on her back, with the shoulders slightly raised ; bare the abdo- 
men from the pubes to the epigastrium, so as to command the entire area 
occupied by the uterus. Apply the stethoscope first immediately above the 
pubes in the median line, then on either side above Poupart's ligament, 
then carry it over the whole accessible surface of the uterus. To determine 
its isochronism with the maternal heart-beat, either first count the souffle 
sounds, watch in hand, and then count the radial pulsations and compare 
the number of beats obtained from each source, or compare the two simul- 
taneously by concurrent observations of ear and finger. 

The b inaural stethoscope is especially useful in uterine auscultation, as 
its flexibility enables the observer to apply the cone to any part of the 
uterus without awkward stooping or changing his position. 

Fallacies— K sound, hardly if at all distinguishable from the uterine 
souffle of pregnancy, is heard, rarely indeed, in some cases of ovarian 
tumors and myomatous tumors of the uterus. In such cases other signs, 
negative or positive, will rarely be wanting to establish a diagnosis. 

Sometimes where pregnancy is undoubtedly present the sound is not 
detected at all. It may be heard one day and not the next. If not heard, 



1 Klinische Vortrage, 1849. 



2 Archives de Tocologie, 1876. 
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therefore, the observation must be repeated before pronouncing a decision 
against pregnancy or concluding that the child is dead. 

Sounds Produced by the Active Movements of the Fcetus. — The 
foetus executes certain movements. Listening, one hears the sound of 
shocks comparable to that produced when the finger-tip strikes a bit of 
cloth stretched out. These sounds, say Tarnier and Chantreuil, can be 
heard from the end of the third month. Then they are the effect of the 
displacement of the entire foetus. At the end of gestation they are more 
localized towards the fundus of the uterus. Then they are produced by 
the movements of the limbs or of the head. The foetus may even rotate on 
itself. Auscultation at this moment reveals a particular rustling sound 

frolement"). In some rare cases there is heard a rhythmic sound of slow 
cadence, apparently produced by the shock of the limb against the uterine 
wall. These shocks are equal in intensity and occur at regular intervals. 

At the third month the sounds due to the active movements constitute an 
excellent symptom of pregnancy not to be neglected, since at this time the 
heart-beats are commonly inaudible. 

The Fcetal Shock. — The " choc foetal " of Pajot is thus described : 
"Under the pressure of the stethoscope one perceives at the same time at 
the moment when the movement is produced a double sensation of shock and 
of quick sound, but of extreme delicacy; the ear struck at the same time in its 
general and special sensibility, receives at once a tactile and an auditory 
impression." This sign may be noted at the fourth month. It has, how- 
ever, but a limited value, since taken alone it is open to fallacies, and when 
more certain signs are developed it is superfluous. 

The F(t;tal Heart-sounds. — The next sounds observed in clinical order 
are those produced by the movements of the foetal heart. They resemble 
those of the adult heart in the mechanism of their production. 

The character of these sounds is that they are double. They have been 
aptly compared to the ticking of a watch heard through a pillow. A more 
exact idea may be acquired by listening to the heart of a newly born child. 
There is a first sound, the stronger, then a brief silence, then a second sound, 
less intense, then a longer silence. The first sound is due to the ventricular 
systole. 

When is the Sound First Heard f — Depaul and Tarnier say that in some 
instances by applying the stethoscope firmly on the fundus of the uterus above 
the pubes, and repeating the observations, it may be heard about the middle 
of the fourth month and even as early as the end of the third month. But 
most authors agree that it is rarely detected earlier than at four months and 
a half. 

The intensity of the sounds varies according to the force of the organ 
giving them ; this varies in individuals, and increases with the advance 
of gestation. It is affected by circumstances favorable or the reverse to 
its transmission. Thus the thickness of the abdominal walls and those of the 
uterus, the quantity of liquor amnii, and the position of the foetus in 
the uterus, may modify the sounds. During labor, they become louder when 
the membranes are ruptured. 

Generally the sounds are heard over an area four inches in diameter and 
sometimes over the whole anterior surface of the uterus. But there is one 
point— the point of greatest intensity— where the sounds are clearest. Its seat 
will vary with the position of the foetus. Where two maximum intensities 
are observed we have evidence of twins. ^ , , i. 

The frequency of the foetal heart-beat is greater than that of the adult or 
of the mother. It is stated to range from 120 to 160. Robert Barnes has 
observed cases in which it did not exceed 100. But it can only be by the 
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rarest coincidence that it will be isochronous with that of the mother. The 
frequency may vary under conditions arising in the foetus, such as sponta- 
neous movements or displacements caused by the observer. There is no 
relation between the rate of pulsation of the foetal and maternal hearts. 
But WinckeP says, "When the mother's temperature is raised the foetal 
heart beats more quickly; " and that the child is endangered in proportion 
to the increase of its mother's temperature. 

The slowing of the foetal heart-beats is rarely observed during pregnancy 
except when the life of the fa?tus is threatened. The slowing is, however, 
constant under the energetic uterine contractions of labor. This is observed : 
at the commencement of the contraction an acceleration of very brief 
duration occurs, then as the contraction goes on a variable slowing, but 
never in normal conditions falling below 100. As soon as the contraction 
yields the beats increase. When the slowing is permanent the foetus is in 
danger. Hardy and McClintock found that under the administration of ergot 
the strength, number, and regularity of the pulsations diminished, and were 
even extinguished. Robert Barnes made^ precisely similar observations on 
the foetal pulse as affected by uterine contractions and by aerial respiration 
in cases of children permaturely born before division of the cord. In cases 
where no respiration was made the heart slowed and was for the time stopped 
under the uterine contractions, recovering its former rate as the uterus 
relaxed. Exactly similar conditions were observed under the influence of 
respirations. These took place at long intervals, so that the observations 
were easy. When the child breathed the heart-beat rose ; when the respira- 
tion ended the heart-beat fell, and revived again at the next respiration. 
This experiment is easily made by feeling the umbilical cord at the navel. 
It illustrates the analogy between placental and aerial respiration, showing 
th^t one is the equivalent of the other in influence upon the heart. 

Is the Bate of Heart-beat Different in the Two Sexes f — Frankenhaiiser 
(1859) affirmed that the female heart beat more quickly than that of the 
male, and that a beat above 144 in the minute indicates a girl, and a beat 
below that rate a boy. 

Others have tested these conclusions, some supporting, some contradicting. 
Our own experience agrees with Budin and Chaignot's observations. They 
declare that there is no constant relation whatever. Quick and slow rates 
are found in foetuses of either sex; and one may in the same subject find the 
rate vary fifteen to twenty beats within a brief period. 

What does the observation of the foetal heart teach? 

1. When heard it teaches that there is a child ; and that it is alive. 

2. It gives information as to the vigor of the child. 

3. It indicates the presentation and position of the child in utero. 

To arrive at a diagnosis of the presentation we search for the spot of 
maximum intensity, since the heart is situated at the level of this maximum. 
In presentations of the head, gestation advanced, this maximum is found 
below a line drawn horizontally across the umbilicus, or by the middle of the 
height of the uterus measured from the pubes to the fundus of the organ ; 
whilst, in presentations of the breech, this maximum is heard at the level of, 
or above this line. Depaul thus explains these facts : The heart is nearer 
to the cephalic than to the pelvic extremity, so that of necessity its maxi- 
mum intensity is heard lower when the head presents than when the breech 
presents. But Ribemont-Dessaignes proves, by sections of the foetus, that 
the heart is quite as near one extremity as the other. The true explanation 
is, that towards the end of gestation the head sinks a little into the pelvis. 



^ Die Pathologie der Geburt. 



■■^ London Hospital Eeports, 
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especially in primiparse, and the heart thus following the descent is heard 
below the umbilical level. In breech-presentations the breech keeps above 
the brim, and thus the heart, kept at a higher level, is heard above the 
umbilicus. 

But if from narrowing of the pelvic brim, placenta prsevia, or excessive 
size of the head, the head cannot enter the pelvis, the maximum intensity 
may be heard as high as in the case of a breech-presentation. 

Transverse presentations cannot be with any certainty diagnosed by aus- 
cultation. 

Can the Positions of the Fa:Tus be Diagnosed by Auscultation ? 
— Tarnier, after analyzing the views of Depaul and Riberaont-Dessaignes, 
concludes generally in favor of the latter observer. In the left anterior 
occipito-iliac (or first) position, the maximum is heard to the left of the 
median line ; but it is on a line running from the navel to the left antero- 
superior iliac spine, and not to the left ileo-pectineal eminence. It is not 
the vertebral column of the foetus, but the left side which corresponds to this 
ileo-umbilical line. 

In the left posterior occipito-iliac (or fourth) position the maximum is 
heax'd a little to the left or behind the ileo-umbilical line ; sometimes it even 
reaches this line, for in this position it is the right side of the foetus which is 
in relation with the antero- lateral wall of the uterus and abdomen, which 
best transmits the sounds of the heart. It is therefore difficult to distinguish 
the left anterior position from the left posterior by auscultation. 

In the right anterior occipito-iliac (or second position) Ribemont-Dessaignes 
found the maximum on the median line. This line corresponds with the left 
side of the foetus which directly transmits the heart-sounds to the uterine 
and abdominal walls. In the right posterior occipito-iliac (or third position) 
the maximum is heard on a line running from the navel, either to the right 
ileo-pectineal eminence, or to the right antero-superior iliac spine. The left 
side of the foetus corresponds in this position to the antero-lateral wall of the 
uterus and of the abdomen. 

But palpation gives more trustworthy indications of the positions. 

The FoiTAL Souffle. — This is a sound isochronous with the heart-beat. 
It is simple or double. At times it has its seat at the level of the heart. 
Then it is called cardiac or intracardiac. At times it is heard in the vessels 
of the cord. Then it is called the umbilical or funicular souffle. Cardiac 
souffle may be due to insufficiency of the tricuspid and mitral valves, and to 
vegetations on them (endocarditis). 

The umbilical souffle, discovered by Kennedy, who, with Naegele, Depaul, 
and others, thought the sound indicated that the cord was twisted round the 
child's neck. When heard it proves that the child is alive. 

How TO Observe the Fostal Heart-sounds.— Generally the plan laid 
down for observing the uterine souffle may be adopted. We should seek for 
the heart-sounds more especially in the region indicated in the preceding 
description — that is, nearer the umbilicus or near the centre of the uterine 
globe. Having detected the sound we then, by shifting the stethoscope and 
following the 'sound in all directions, track out the point of maximum 
intensity. We then count the pulsations and compare them with those of 
the mother's radial. If the rates diflfer, the diagnosis of a live child is 

Fallacies. These are really very few. When the maternal circulation is 

excited its frequency may simulate foetal pulsations, if heard through the 
abdominal walls. Error is avoided by noting that these pulsations are isoch- 
ronous with the radial beats. Where doubt remains we must invoke the 
light of other signs, as palpation. 



222 



GESTATION. 



Palpation. — In the second stage abdominal palpation acquires importance, 
increasing with the advance of the process. At the beginning of the fourth 
month palpation may detect the fundus of the enlarged uterus pointing 
above the pubes; and this is especially useful if combined with internal 
touch upon the vaginal portion, as described for the first trimestrium. 

But gradually, as the uterus rises higher and higher, it is more easily felt 
with increasing distinctness. Not only is the fundus felt, but a great part 
of the contour of the uterus may be traced between the two hands, applied 
above and on either side. And its position and size may be delineated also 
by percussion ; one mode of exploration aiding and correcting the other. 

Palpation and percussion will enable us to follow the uterus in its gradual 
development. Thus we may estimate the stage of pregnancy arrived at. 

At the end of the 3d month the fundus uteri rises just above the symphysis pubis. 



4th 

" " 5th 

" " 6th 
" " 7th 

Between 7th and 8th 
In first half of the 9th 

In second half of 9th 



half way between pubes and navel, 
within a finger's breadth of the 
navel. 

a finger's breadth above the navel, 
three or four fingers' breadth above 

the navel, 
the fundus inclines to the right, 
in the epigastric region and under 

the edge of the right false ribs, 
the fundus drops. 



Kate 

End of 3 

" 4 

" 5 

" 6 

" 7 

" 8 

" 9 



months 



OF Increase in Size of the Gravid Uterus according to Months. 
(After A. Farre.) 

Length. Breadth. 

10 to centimetres 10 centimetres 

(4 to 5 inches). (4 inches). 

13 to 15 centimetres 12^ centimetres 

(5 to 6 inches) "(5 inches). 

15 to 17j centimetres 13i centimetres 

(6 to 7 inches). "(6 inches). 

20 to 22J centimetres 16 centimetres 

(8 to 9 inches). (6J inches). 

25 centimetres 18 centimetres 

(10 inches). (7-^- inches). 

27J centimetres 20 centimetres 

(11 inches). 1^8 inches). 

30 centimetres 22^- centimetres 

(12 inches). (9 inches). 

The above statement is more especially exact as regards primiparfse. In 
pluriparse, whose abdominal walls are more relaxed, the uterus ill-supported 
may fall forwards, more or less overhanging the pubes; and the uterine 
fundus does not drop by its lower segment sinking into the pelvis. 

Abdominal Palpation Applied to the Diagnosis op Pregnancy.— 
This has been gradually brought to perfection under the successive labors 
of Roederer, Wigand, Joerg, Schmidt, Hohl, Velpeau, C. Devilliers and 
Chailly, Hubert, Jacquemier, Mattel, Esterle, G. Murray, Scanzoni, Tar- 
nier, Schroder, J. R. Chadwick, Spiegelberg. The history of the method, 
beginning almost with this century, is carefully drawn by Pinard.' 

Information Obtainable by Abdominal Palpation.— By this ma- 
noeuvre we determine the existence or absence of a tumor in the abdomen 
or emerging from the pelvic cavity. If a tumor be felt, we determine its 
nature. If determined or presumed to be the uterus, we determine its size, 
shape, direction, relations, and consistency. If the uterus be developed to 

' Traite du Palper Abdominal, Paris, 1878. 
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four months' gestation or more, we may by palpation discover the attitude 
of the foetus and thence its presentation and position ; it is especially useful 
in making out twin-pregnancy; it also enables us to estimate the proportion 
of liquor amnii. 

How^ TO Practise Abdominal Palpation. 1. The Disposition of the 
Patient. — She is so far undressed that the chest and abdomen are free; she 
is placed on her back, the head and shoulders resting upon a pillow, the 
arms falling on either side; the bladder and rectum must be emptied. 

2. The Conduct of the Examiner. — He warms his hands to the temperature 
of the patient's body, lest by cold he cause the muscles of the abdomen to 
contract and harden. A hand is then applied, at first very gently, on either 
side of the abdomen ; then pressure is gradually increased, so as not to 
awaken emotional, volitional, or reflex resistance. When the muscles resist, 
the hand is kept quite still, neither increasing nor lessening the pressure, 
and presently the muscles will relax. The pressures are repeated several 
times in succession, progressively increasing their intensity. This manoeuvre 
is best done during expiration ; and it is useful to get the patient to breathe 
in and breathe out deeply, keeping the mouth open as if she had been run- 
ning hard. In this way, the glottis being freely open, there is no fixed point 
for the abdominal muscles, and they offer no resistance to pressure by the 
hand. 

The results of palpation are sometimes obscure when the abdominal walls 
are loaded with fat or infiltrated with serum : when the uterine wall, instead 
of being supple, is very firm and adapts itself to the ovum so closely that it 
is difficult to depress it; when the uterus contracts, for then it is impossible 
to feel or to distinguish the foetal parts. In this latter case, we simply wait 
until the contraction ceases. The death of the foetus may modify the resist- 
ance of the tissues. Ascites and dropsy of the amnion, complicating tumors 
of all kinds, may oppose difficulties. Hypersesthesia of the abdominal walls, 
or even pain, may oppose. In such cases, ana3sthesia may be invoked. 

How TO Determine the Size of the Uterus. — The hand is applied 
flat transversely, its radial edge downward on the hypogastric region. We 
depress the abdominal wall by pressing, especially with the little finger. 
We feel a certain resistance, due to the presence of the uterus. Then, the 
hand in the same position, it is applied from the pubes towards the sternum, 
using a gentle pressure; when its cubital edge reaches the fundus of the 
uterus, it sinks above this into the abdominal cavity, and the hand caps, as 
it were, the fundus uteri. 

During the latter months of gestation the consistency of the uterus grows 
weaker. It gives the sensation of a soft, depressible tumor, whose shape is 
nearly regular, and whose elasticity is comparable to that of a cyst incom- 
pletely filled with fluid. Solid parts are felt inside it of various sizes, which 
are the different regions of the foetus. Lastly, there is produced at this 
epoch a phenomenon which enables us easily to limit the womb and to trace 
its outlines ; these are the painless contractions of the organ, recurring at 
more or less distant intervals, which reveal themselves by an intermittent 
hardening of the organ, appreciable to the touch and somewhat to the 

woman. /. • , t 

Important as palpation undoubtedly is as a means of simply diagnosmg 
the pregnant uterus, its value is much greater in its clinical application to 
the detection of the presentation and position of the foetus. 

Braxton Hicks' s Tesi.— Delicate palpation reveals another sign. Tyler 
Smith insisted much that peristaltic and rhythmical movements of the uterus 
could be distinguished. At one time he even thought that mothers and 
physicians, deceived by these sensations, erroneously attributed them to 
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movements of the child. Later, however, he recognized the double fact 
that there were buih uterine and foetal movements. 

Braxton Hicks, in 1872,^ elaborated this sign and raised it to the rank of 
an important, if not an absolute test. Pinard,'^ Tarnier, and others have 
verified the contractions of the uterus enlarged by fibroma, and further say 
that the bladder may contract in a manner to simulate the uterus. Hicks 
maintains that the movements felt in tumors were brought out by manipula- 
tion, and are not of the same constant and spontaneous character as those of 
pregnancy. He further points out the physiological uses of these movements. 

By palpation and gentle taps imparted to the uterine globe we may excite 
movements, not easy without great practice to assign to the foetus or to the 
uterus. The uterine peristaltic wave sometimes roll into lumps, which singu- 
larly resemble a projecting knee or elbow. 

Still, in some cases where there is so much liquor amnii that the foetus 
floats freely, we may by gentle succussions obtain distinctly the phenomenon 
called hallottement. The hands are placed one on either side of the uterus, 
by one hand you depress rather suddenly the uterine wall, the other hand 
keeping its place. The following sensations may be perceived : Sometimes 
the fingers which depress feel the solid body retreat, and sometimes the body 
returns; the sensation, then, is double; again, the working hand feels 
nothing, but the opposing hand perceives a light shock produced by the dis- 
placed body, which passes over to strike the uterine wall. The conditions 
producing hallottement and the sensation it imparts may be very closely 
imitated by putting a hen's egg into a small bladder filled with water ; hold- 
ing the bladder up so that the egg sinks; then tapping the egg at the bottom, 
so as to displace it upwards. First we feel the egg recede, presently we feel 
it drop again, impinging on the finger. 

How to practise hallottement. — -The most eflfective way, however, of practising 
hallottement is by the finger applied to the anterior wall of the uterus by the 
vagina. 

First Posture. Place the woman, with the shoulders gently raised, on her 
back, the legs slightly flexed, and the knees turned outwards. Then pass the 
index up to the os uteri as a guide to the broad surface of the anterior Avail 
of the uterus. A sense of elasticity, of tension, is felt; then by a sudden tap 
of the finger-tip strike this part. If the pregnancy be sufficiently advanced ; 
if the foetus float in sufficient liquor amnii, its body will be felt to rise from 
the finger and presently to come back upon it, constituting repercussion. 

Second Posture. Some authors recommend and figure the standing posture 
for hallottement, under the impression that thus gravitation acts more readily. 
This is really an error. In the upright posture the axis of the uterus ap- 
proaches more nearly to the horizon than it does in the semi-recumbent 
posture.^ Little or nothing is gained in precision by adopting an attitude 
often distasteful to women; and something is lost in convenience and 
steadiness. 

It will be observed that in hallottement there is a double phenomenon. It 
is compounded of fluctuation and the impact of a solid body floating in the 
liquid. Sometimes, when the liquor amnii is in excess and the foetus small, 
nothing but the sense of fluctuation is perceived. At other times, when the 
foetus is large, and the liquor amnii relatively scanty, it is not easy to get 
hallottement. But instead we have simply the firm rounded anterior wall of 
the uterus bulging before the pressure of the foetal head. 

The fallacies of the hallottement test are not serious. In a case of ascites, 
an ovarian tumor of moderate size attached by a free pedicle may give a 
sensation analogous to hallottement. Robert Barnes has also felt the gravid 
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uterus itself move so freely in ascitic fluid under impulse given by the vagina 
as closely to simulate ballottement of the foetus in utero. 

The Objective Signs of the Third Trimestrium. 

The signs of the first and second trimestria are further pronounced. The 
positive signs furnished by palpation, auscultation, and ballottement acquire 
greater distinctness and value. 

Changes in the Skin of the Abdomen.— T/te umhilicus is said to sink 
during the first two months. This event, if real, is not of much significance. 
The flattening out of the umhilicus is, however, a sign of real importance! 
From the middle of gestation, the bottom of the umbilicus rises to approach 
the level of the abdominal arch. It attains this level at the seventh month 

uring the two final months the skin of the umbilical cicatrix even protrudes 
above the surface of the rest of the abdomen. Sometimes the umbilical 
ring is dilated so as to admit the tip of the finger, and it may even let 
omentum or intestine protrude, constituting umbilical hernia. 

Pigment. — In many women the median line of the abdomen presents a 
brown streak, from three to six lines wide, from the mons veneris to the 
umbilicus, and sometimes extending above this point. It is most marked in 
dark women ; in negresses it is black as ink. In fair women it may be 
scarcely perceptible. In dark women the pigmentation extends more or less 
over the whole abdomen and upper part of the thighs. Sometimes whitish 
spots are scattered over the dark surface, exactly resembling the spotted 
areola of the mammae. 

Change in the Musculo-aponeurotic Layer of the Abdomen. — 
The linea alba may give way under distention ; and being separated or 
stretched the fibres yield and permit the intestines to bulge. Under 
violent efforts, as in bearing down, eventration or abdominal hernia takes 
place. This weakness is apt to increase at every gestation. It must be met 
by a well-adjusted belt. In extreme cases, the uterus itself may project 
through the opening, and fall over the pubes, forming hernia of the uterus. 

The Scars, Stri.e, or Cracks on the Skin. Stri^ Gravidarum 
(Vergetures, Fr.). — Commonly the skin of the abdomen of gravid women 
is observed to be furroAved with striae, chiefly in the region below the 
umbilicus. They are superficial and slightly depressed. But sometimes 
they rise above the skin-level. This is said to be due to the infiltrations of 
the subcutaneous connective tissue, following on compression of the epi- 
gastric vein. The striae are the result of the rapid stretching of the skin 
under the distention of the growing uterus. It is pretty certain that the 
skin grows to some extent to adapt itself to the new occasion. But the growth 
of the uterus commonly exceeds the accommodating growth of the skin. 
Hence the cracks. In a first pregnancy these cracks are rosy or bluish-red, 
and sometimes are the seat of smart itching. The intervening spaces in fair 
women are dull white like the rest of the skin ; they are brown in dark 
women, and this color is due to pigmentary deposit. The cracks are usually 
regulai'ly disposed, forming concentric zones around a centre a little below 
'the umbilicus. In many women they are found on the anterior surface 
of the thighs, on the buttocks, and on the back. This is evidence of the 
rapidity of the distention ; the skin of these parts is called into requisition. 
In primigravidae these cracks are rare and so scattered during the first half 
of gestation that they are easily overlooked. ToAvards the seventh and eighth 
mouth they become marked. Most frequently new striae are produced 
at every new gestation. Thus the greater number of pregnant pluriparse 
present recent and old stiiac. The first are rosy, the second pale. This may 

lo 



STRI^ GRAVIDARUM. 



227 



be of some value in legal medicine. But the variations are infinite. Some 
women never show them. Montgomery saw a woman, mother of five 
children, quite free from strm. Crede found strije wanting in 10 per cent. ; 
Hecker, 6.6 per cent. We have failed after diligent search to find strice in 
several cases. If a woman escape in her first pregnancy, she may have the 
stride in subsequent labors, especially if she carry twins. 

Under ascites, ovarian or other abdominal tumors, or general oedema, the 
skin may present similar appearances. The strise then are more general 
over the abdomen. It might be possible to diflTerentiate the origin of 
the striae by noting their special characters. 

Similar striie are often noted on the breasts ; these have a similar signifi- 
cance. 

Kiistner denies that the rete Malpighii is ruptured. By sections he claims 
to have demonstrated that the rete mucosum is undisturbed, but that the 

Fig. 90. 




KePBESENTS the successive nEVEI.Ol'MEXTS OF THE CTEUrS : 1-2, KIRST AND SECOND MONTHS ; 3-i, THIRD AND 

rouRTH ; 5-6, fifth and six 3ii)Nths (Robert Barnes.) 

deeper layers of the cutis and the subcutaneous tissue are separated from 
each other. Langer^ thus describes what occurs: "The fibre-bundles of the 
connective tissue of the skin are arranged in such a manner that they cross 
one another, forming rhomboid meshes the longitudinal axis of which 
is placed upon the trunk, corresponding somewhat to the direction of the 
ribs, from the spinal column forwards and backwards. The cutis tissue, 
therefore, may be the more easily expanded in a direction perpendicular to 
the long axis of these rhombs than in the contrary direction. In a slight 
dilatation of the abdomen the distention will occur in this direction, but this 
is very soon obliterated ; it is different, however, when the distention is great : 
the elasticity of the tissue is thereby destroyed. In the latter case the cutis 
tissue will obtain a permanently different arrangement." Hence Langer 
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contends that there is no solution of continuity, but only a permanent disar- 
rangement of the tissue produced by stretching. 

Dr. Busey^ has studied the subject with great care. Admitting to a great 
extent the accuracy of Langer's description, he maintains that " these striae 
and white scar-like spots are not in the pathological acceptation of the word 
cicatrices." He says : " In view of the histological and pathological demon- 
strations of the lymph-channel system of the skin, and of the modes of for- 
mation of lymph-vesicles on the integumental surfaces (Thilesen, Hecker, 
Handfield Jones, Biesiadecki, Odenius), the presumption is strongly justified 
that the statement of Schultze, that strise are occasionally developed into 
vesicles in oederaatous conditions of the abdominal integument, the serous 
infiltration of striae frequently observed, and the vesiculation which Kiistner 
asserts is the ordinary condition of the striae during the earlier days of puer- 
peral convalescence, are due to disturbances of the circulation in this 
system of vascular channels and tissue interstices." 

Fig. 91. 




To REPRESENT DEVELOPMENT OF THE UTERUS IN THE 7tH, STII, 8>^, AND 9 MONTHS. (ROBERT BARNES.) 

When the distending cause is removed, the skin falls into loose folds and 
furrows, often oedematous. The striae become pale, shrink a little, but never 
quite disappear. Old striae become white, and when again disturbed by 
a new gestation they present a glistening pearly appearance. 

Appreciation of the Value of these Strice for Clinical and Medico-legal 
Purposes. — 1. The presence of striae gives no absolute proof of pregnancy 
past or present. 2. The absence of striae is not trustworthy evidence that 
the subject is not, and has never been, pregnant. 3. The presence of striae 
on the lower abdomen of the characters usually noted oflfers strong presump- 

' American Gynecological Transactions, 1879. 
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live evidence of present or past pregnancy, and points to the expediency of 
seeking controlling testimony. 

Diagnosis of the Stage of Gestation. — Having determined the existence 
of pregnancy, the next point, often of great practical importance, is to 
determine how far the pregnancy is advanced. The investigation of this 
question is based upon the successive appearance of particular signs at or 
near particular dates ; and mainly upon the degree of development of the 
uterus. 

Setting aside the subjective signs, we may set forth the leading objective 
signs in tabular form. 

Figs. 90, 91, will serve to realize some of the changes of sign and position 
set out in the table. 



Table to indicate the Period of Gestation attained. 



Month. 


Body of uterus 


Changes of 
uterine neck. 


Some functional 
changes. 


Particular 
characters. 


1st and 
2d 


By double touch 
felt enlarged in 
anteversion, 
vaginal roof- 
stretching. 
Fundus felt on 
level of or above 
symphysis at 
end of 2d 
month. 


Softening of os 
tincse ; slightly 
open in pluri- 
parse. It is 
raised towards 
sacral hollow, 
or under pro- 
montory. 


Breasts swelling ; 
areola becom- 
ing darker. 


Turgescence of 
vaginal por- 
tion, of vagina 
and vulva (by 
speculum), and 
creamy secre- 
tion. 


3d and 
4th 


At end of 3d 
month fundus 
al;>ove level of 
symphysis ; at 
end of 4th 
month it is half- 
way between 
pubes and um- 
bilicus. 


Softening of os 
more marked ; 
more open in 
pluriparte. 


Swelling of 
breasts more 
marked ; pig- 
mentation more 
marked ; erec- 
tility of the 
nipple. 


Vascular turges- 
cence more 
marked. Ute- 
rine souffle 
s 0 m e t i m e 
heard. Move- 
ments of uterus 
sometimes felt. 


5 til flud 
6th 


Hypogastric pro- 
ni i n e n c e 
marked. Fun- 
dus at end of 
5th month felt a 
finger's breadth 
below umbil- 
icus ; at end of 
6th month a 
finger's breadth 
above, inclin- 
ing to right. 


At end of 6th 
month tiie 
lower part of 
vaginal portion 
softened. Os in 
pluripane more 
open. 


CE d e m a and 
varices some- 
times appear. 
Breast -signs 
more marked ; 
areola spotted ; 
JNIontgomer^^'s 
tubercles. 


Palpation ; move- 
ments of foetus ; 
ballottement. 
Uterine souffle, 
foetal heart. 
Umbilicus 
nearly flat ; 
brown line. In 
primiparaa head 
sometimes in 
pelvis. 


9th 
month, 
1st half 

2d halt 


Fundus rises into 
epigastric re- 
gion, and under 
edge of false 
ribs of right 
side. 

The fundus drops 


The whole length 
of the neck 
softened. In 
primiparse os 
now slightly 
open. 

Os internum 
softens and 
opens a little in 
multipane. 


Breast-signs still 
more marked. 


Ballottement now 
rarely distinct, 
but head is 
lifted u]). 

Head more or less 
engaged in 
pelvis. 
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The Pathological States which Simulate Gestation. — The study of the 
objective signs of gestation we have made will almost always enable us to 
arrive at a definite conclusion, positive or negative, under simple conditions ; 
that is, where gestation is simple, or where an abdominal tumor exists alone. 
The really difiScult cases are those in which the gestation is abnormal and 
those in which a uterine gestation is complicated with tumors or other forms 
of abdominal disease. 

We may first of all dispose of those cases of simply simulated gestation. 
The most frequent of these is that condition called, since the time of Mason 
Good, Pseudocyesis (from i'evdog false, k'utici^ pregnancy). 

(A) The most familiar variety of this is the pseudocyesis of the meno- 
pause, or the CLIMACTERIC PSEUDOCYESIS. Just when the reproductive 
faculty has disappeared, under the aberrant nervous freaks which mark the 
menopause, the woman, eager to retain the parting proof of motherhood, 
construes every sensation and every symptom as evidence of that state 
which she hopes or fears may exist. Nor are signs wanting to lend force to 
her conclusion. There are even objective signs which may impose upon 
others, as well as subjective signs which to her are often absolute. Under 
ordinary conditions we place little reliance upon subjective signs. Under 
no conditions are they more illusory than here. We may, then, in the case 
of a woman of fifty or thereabouts disregard the irregularity or suspension 
of menstruation and her assertions that she feels swelling of the breasts and 
the movements of the child, although she may honestly believe in them. 
Seeking for objective, evidence, we find two signs which deserve attention. 
These are — 1. The frequent enlargement of the abdomen. 2. The sensation 
on palpation of movements. The enlargement is commonly due to accumu- 
lation of fat in the omentum and abdominal walls, and to distention of the 
intestines by air. It is usually not difiicult to judge the situation. The 
woman lying on her back, the abdominal walls relaxed by .flexing the 
thighs, percussion elicits resonance, somewhat muffled it may be, where the 
gravid uterus would yield nothing but dulness. Inspection usually rec- 
ognizes a flatter and flabbier abdomen, and the umbilicus is rarely effaced 
as in pregnancy. Palpation gives the doughy sensation of fat, and the 
hand, grasping up a mass of abdominal wall, may commonly be pressed 
down so as to feel the spinal column and the pelvic brim no uterus opposing. 
Should the abdominal muscles be rigid under reflex or voluntary action, 
Simpson's plan of giving a little chloroform removes all opposition, and 
enables one to make a perfect exploration. Then there is the vaginal touch. 
The senile uterus of the menopause is characteristic ; it is small, the vaginal 
portion is small and hard, less projecting in the vagina, and the os externum 
is becoming smaller and rounder. Such a uterus is unfit for gestation. 
Should conception occur, as it sometimes does, the end is abortion. The 
evidence here is all negative. The breast signs are rarely so marked as to 
deceive. The woman is only big with fat and wind. 

The physician may have convinced himself, but the woman may still 
cling to the fond delusion, even for much longer than nine months. The 
obstinacy of the delusion sometimes assumes the character of insanity. 
Dr. Crichton Browne relates a remarkable example of a woman who not 
only could not be shaken in her belief that she was pregnant, but even 
went so far when her time was up as to fall into simulated labor, which 
evoked a sanguineous discharge, an example of the force of the imagination 
directed to a particular organ. 

A variety of pseudocyesis of which we have seen some striking examples 
is that which sometimes occurs in young women who either fear or hope 
they may be pregnant. We have seen cases where, without any motive to 
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deceive, recently married youug women have been firmly convinced that 
they were pregnant. Menstruation not seldom is suspended under the 
emotions and other changes attending married life, although there be no 
conception. The wise rule in all cases of doubt is to suspend definite judg- 
ment for a month, and to watch the development or subsidence of the symp- 
toms suggestive of gestation. Appeal to Time, the great solver of mysteries. 

(B) Fibroid or other Morbid Enlargement of the Uterus. — If 
the uterus be quite smooth, regular in shape, and rising above the symphy- 
sis, it may simulate the enlargement of gestation. But a fibroid is usually 
hard in texture ; it does not, except in rare instances, give the sensation of 
peristaltic movement, it is not elastic like the gravid uterus. A sound 
synchronous with the mother's pulse is sometimes heard in one or the other 
groin, but not always, and the foetal heart never. Then the vaginal touch 
and the speculum give only negative answers to the questions of softening of 
the vaginal portion, the color and creamy discharge of the vagina. And 
Time again will solve the doubt, by showing that the progress of the tumor 
differs from the steady evolution of the uterus under gravidity. 

Remanent Enlargement from Subinvolution of Past Gestation. — ^This may 
or may not be attended by menstruation. The positive signs of gestation 
will be wanting. 

Enlargement from Immaiomeira, as from occlusion of the vagina. This 
condition may simulate gestation by the size of the uterus and its position. 
But other features differentiate the two states. In retention of the menses 
from occlusion of the cervix uteri or vagina, menstruation has never ap- 
peared by external flow ; the obstruction will be recognized on examination ; 
and' there is commonly evidence in the dirty complexion, febrility and 
wasting, of absorption of altered blood-elements. 

Functional modifications of the uterus, as amenorrhcea, often the first sign to 
suggest pregnancy. When not due to gestation, the small size of the uterus 
will declare the state of the case. 

Menorrhagia may exist with gestation and cause embarrassment. In the 
intervals of the flow, examination will reveal the positive signs of gestation. 

(C) Extrauterine tumors give rise at times to doubt. Of these, 
ovarian tumors are the most frequent. They may have the following points 
in common with pregnancy: (1) size; (2) shape; (S) corresponding area of 
dulness ; (4) a sound in one groin simulating the uterine souffle. They will 
diflfer in one or more of the following characters : (1) The size will be likely 
not to correspond in equable rate of development — that is, a size like that of 
eight months' pregnancy will have been reached by an ovarian tumor in a 
shorter or in a longer time ; (2) the shape will rarely be so uniform, irregular 
lumps are commonly felt; (3) there is often fluctuation; (4) the souffle is 
not so likely to be heard ; (5) the foetal heart will not be heard, nor will the 
other positive signs of gestation be found ; (6) the patient, instead of the 
"mask of gestation," Avill probably exhibit the "fades ovariana." 

(D) Small ovarian tumors getting into the pelvis behind the uterus 
may cause difficulty. The feel of the vaginal portion of the uterus, hard ; 
its position, pushed forward by the tumor ; the absence of the proper signs 
of gestation ; the sensation of a tense bag— the ovarian sac— in Douglas's 
pouch ; and, if the conditions warrant it, the use of the sound by which the 
size and relations of this organ may be accurately fixed, are points which 
will generally clear up the case. n . • 

The observations also apply to small dermoid cysts. Occasionally it is 
desirable to explore these retrouterine cysts by the aspirator-trocar. In 
this case, the examination of the fluid drawn, the collapse of the cyst, and 
the retreat of the uterus to its normal position, establish the diagnosis. 
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(E) Hepatic cysts, abscess or hydatid, or enlargement of liver from 
other causes, may be so large as to invade the entire abdominal region, and 
under certain concurrent conditions may suggest the idea of pregnancy. 
The hydatid cyst yields free fluctuation and the characteristic " thrill," 

(F) Renal cysts may give rise to the same doubt. Both may almost 
be excluded as against gestation and ovarian tumors by this simple physical 
test. Hepatic and renal cysts develop from above downwards, whilst gesta- 
tion and ovarian tumors develop from below — i. e., from the pelvis upwards. 
Percussion and palpation, therefore, will rarely fail to show that in hepatic 
and renal cysts there is no line or area of resonance immediately below the 
ribs or in the epigastric region, except in renal cysts still so small as to give 
no resemblance to gestation ; and, on the other hand, an area of resonance 
will commonly be made out below the cyst, between it and the pelvis. And 

^ pelvic exploration will complete the diagnosis by showing that the cyst is 
not of pelvic origin. 

Ovarian tumors and gestation yield dulness from the pelvis upwards, and 
rarely fail to leave a resonant area between their upper margin and the 
epigastric region. 

(G) Ascites will sometimes have to be distinguished from gestation. To 
do this we may (1) examine heart, lungs, liver, and kidney to determine if 
there is any organic disease likely to cause ascites. This course is the more 
indicated because in any case of a gravida suffering, these organs should be 
carefully examined. (2) Inspection of the abdomen in dorsal decubitus will 
commonly show a flabbier, less prominent abdomen — it bulges at the flanks. 
(3) Palpation gives freer fluctuation than is found in gestation. (4) Per- 
cussion declares a resonant area at the highest point, and this area is either 
circular, or its upper margin is concave, the concavity upwards; the reverse 
being the case in gestation and ovarian tumors, in which the area of dulness 
is convex upwards. (See Figs. 92, 93, 94.) Again, there is dulness in the 
flanks, and the area of resonance changes with the posture of the subject. 
Tapping by an aspirator-needle may be practised in doubtful cases. 

Enlargements of the spleen and omental tumors may at first be mistaken 
for gestation ; but search for the characteristic signs of gestation ought to 
. lead to a right conclusion. 

By careful exploration, conducted on the lines above indicated, the skilled 
observer will rarely fail to arrive at a correct diagnosis when the question 
lies in its simple form as of gestation or not gestation. 

But when the question is complicated, when the case comes before us of 
uterine gestation one of the conditions stated, the difficulty is often 
great. We shall seldom, perhaps, fail to make out one of two conditions 
present, say gestation and ascites, or gestation and ovarian tumor, but there 
will be the probability of our coming to the erroneous conclusion that the 
condition detected is all, the complicating condition being overlooked. The 
fact is, one condition will often assume predominance and mask the other 
condition. The concealed condition may nevertheless undergo dangerous 
development in itself, or act injuriously upon the other condition. 

The complication of xderine gestation with uterine fibroids is one of intense 
clinical interest. Here also the fibroid may have been known before the 
gestation supervened. Then the developmental stimulus imparted to the 
uterus seizes upon the tumor as well. The enlargement is disproportionate 
to the date. The contour of the uterus will probably be irregular. The 
position in the abdomen will present a deviation from the normal. 

Uterine gestation complicated loith ovarian tumor. The uterus and the 
tumor both grow. Thus the enlargement of the abdomen is more rapid than 
from simple gestation. Distress is greater, often becoming urgent from the 
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crowding of the abdominal and thoracic viscera. The tension of the ab- 
dominal walls is greater. The shape of the abdomen is different; it is wider 
across, and generally a deep fork or depression may be seen or felt at the 
upper part where the uterus and tumor diverge, and a sulcus or line of de- 
marcation may sometimes be felt, extending downwards. By palpation and 
auscultation we may make out the outline or the head of the foetus and hear 
its heart. The uterus will be pushed on one side by the tumor, so that the 
foetal heart will be heard at a distance from the median line. The tumor on 
its side may yield charactei-istic fluctuation. By vagina it may not be pos- 

FiG. 92. Fig. 93. 
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sible to make out ballottement, from the uterus being pushed up out of the 
pelvis. But the speculum will, if the foetus be alive, exhibit the color and 
discharge characteristic of gestation. 

Encysted peritoneal dropsy or abscess may present features similar to those 
of ovarian cysts. The diagnosis of extrauterine gestation complicating 
uterine gestation may be extremely difficult. Perhaps the extrauterine may 
have been known before the uterine gestation supervened. In such an event 
the problem is easy. But a woman may present herself for the first time 
the subject of the complication. The following rule applies usefully here, 
and in many cognate cases. First, examine in the usual way to establish 
the existence or absence of gestation. If gestation exist, it ought to be made 
out by its positive signs. And we shall generally be able to estimate ap- 
proximately the date of the gestation. This point established, we then con- 
sider how far the enlargement and other features observed are accounted for 
by the gestation. The excess of size and abnormal features must be assigned 
to another cause, and if by a process of elimination we can exclude ovarian, 
hepatic renal, and uterine tumors, we approach a solution, which, if not 
absolute will still be of clinical value. But it must be confessed that there 
are few thinc^s more difficult than to differentiate some cases of partly solid, 
partly fluid^'ovarian tumors from abdominal gestations. Practically this 
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indecision is the less important because our action would, in either case, 
probably be the same — namely, to operate upon the tumor. 

Gestation is sometimes complicated ivith ascites. This may happen either 
from preexisting ascites, the result of Bright's disease, or in connection with 

albuminuria arising during the gestation. 
We have seen cases of ascites combined 
with fibroid enlargement of the uterus 
very hard to distinguish from the uterus 
enlarged by pregnancy. And we have 
seen the gravid uterus of four, five, and 
six months, so floating in ascitic fluid 
that the usual exploratory means of search 
for gestation were bafiied. We could get 
a ballottement of the uterus itself in the 
fluid, like that which we sometimes get 
when an ovarian tumor is complicated 
with ascites. Here the history may lend 
important help. The presence of albu- 
men in the urine, together with a rational 
history of gestation supported by some of 
the usual signs, will justify a diagnosis. 

In any of the foregoing questions, the 
history, if it come to us as the record of 
observations made by competent persons, 
may lend valuable, perhaps decisive aid. 
It will always give a clew to guide the 
line of inquiry ; unfortunately sometimes 
a misleading clew. History, rightly called 
a lying jade, then must not be trusted 
alone. It must not be allowed to bias our interpretation of the objective 
evidence, which, after all, is the only solid foundation for a verdict. 

Gestation may he attended by a distended bladder. This will be discussed 
in connection with retroversion of the gravid uterus. 

The diagnosis of gestation conthiued after the death of the embryo or fcetus 
is often difficult. The active signs of gestation have subsided — that is, the 
deep color due to -vascular fulness, and the auscultation signs are lost, the 
breasts fall; the uterus ceases to grow; ballottement is frequently lost from 
disappearance of liquor amnii. This subject will be again treated of under 
"Abortion." 

The Duration of Gestation. 

This is still, and will probably long continue to be, a vexed question. 
That doubt should still exist upon such an integral event in human life, one 
that has always arrested vulgar and scientific interest, is enough to show 
how difficult is the problem. And not only this: it raises the strongest pre- 
sumption that the duration of gestation in woman is a variable period. 
Still there must be limits ; and these we must endeavor to determine as 
nearly as possible. 

Harvey, the Immortal, thus expresses his opinion : " Unquestionably the 
ordinary term of utero-gestation is that which we believe was kept in the 
womb of his mother by our Saviour Christ, of men the most perfect ; count- 
ing, namely, from the festival of the Annunciation, in the month of March, 
to the day of the blessed Nativity, which we celebrate in December." This 
is a period of 275 days. " Prudent matrons, calculating after this rule, as 
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long as they note the day of the month in which the catamenia usually ap- 
pear, are rarely out of their reckoning ; but after ten lunar months have 
elapsed, fall into labor, and reap the fruit of their womb the very day on 
which the catamenia would have appeared had impregnation not taken 
place." 

The Jewish law and experience supply the most authentic general expe- 
rience. The Kev. Isaac Samuel gave us in 1870 the following statement : 
" The Talmud fixes the maximum period of pregnancy at 271 days, and as 
extending sometimes to 272 or 273 days." Robert Barnes, after large expe- 
rience, is able to say that Jewish women are more correct in their reckoning 
than those of other races, and that it corresponds closely with the period 
assigned by the Talmud. 

In France 270 days is held to be the usual duration of gestation. The 
Napoleonic code admits legitimacy of a child born 300 days after cohab- 
itation. 

In Norway Faye and Vogt give 270 days as the mean, estimated from 
presumed fruitful intercourse in 63 cases. 

Raciborski, in five cases of presumed single coitus, records labor as taking 
place in 268 and 275 days. Montgomery, in seven cases, cites longer periods, 
from 280 to 291. But these, Simpson says, were selected as proof of the 
prolongation of pregnancy. They are so much at variance with facts more 
rigidly controlled that they may safely be set aside. Reid (" Lancet," 1850) 
studied this question with great care. He notices twenty-five cases ; labor 
came on at from 265 to 280 days, with the exception of one at 287 and one 
at 293 days. 

Veit^ tabulated a mass of observations in regard to the interval between 
the end of menstruation and parturition. The average interval was 278.5 
days. 

HohP says that in young healthy women pregnant for the first time, labor 
sets in only a few days, two or three, before the 280th day, or exactly on 
that day, rarely earlier. 

The solution has been sought in the history of pregnancies ensuing upon a 
single coitus. If a considerable number of well-authenticated cases of preg- 
nancy so started and ending in the birth of a live mature child could be 
collected, we should approach nearer to a solution than by any other evi- 
dence. Easy as this is in cows and mares, diflSculties innumerable surround 
the attempt to arrive at trustworthy facts in the case of women. The facts 
cited are few in number, and mostly open to question. Collections may be 
found in Montgomery, Ahlfeld, Faye, Clay. Some have been cited. But if 
all were summed up, the total would still be too small to be of material value, 
on account of the many fallacies which beset them. They, however, sup- 
port the evidence derived from other sources helping to fix the normal term 
of gestation at from 270 to 275 days. 

The history of pregnancies presumedhj dating from the first coitus, as after 
marriage, is freer from some of the fallacies which beset that from an 
assumed 'single coitus. The day of marriage, and hence of the first coitus, 
is commonly fixed during the first week after a menstrual epoch, and is un- 
doubtedly in many cases a fruitful one. A careful collection of cases in 
which menstruation did not reappear after the period immediately pre- 
ceding marriat^e would furnish valuable evidence. In the few cases observed 
by Robert Barnes the birth of a mature child followed at 270 to 27o days, 
again confirming the testimony from other sources. 

In recording such cases especial care must be taken to note that the chiW 

1 Brit, and For. Med.-Chir. Eev., 1854. ' Geburtshiilfe, 18G2. 
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is born mature, and that an ordinary menstrual epoch occurred immediately 
before the marriage. It sometimes happens that a mature child is born at 
seven or even six months after marriage. But subsequent children by the 
same parents take the usual time of nine mouths to attain maturity. 

One case is worth relating from its probable precision. A lady who had 
been married several years without issue, the cause being a contracted os 
uteri externum, was operated upon by Robert Barnes on December 1. 
Marital intercourse for the first time after the operation took place soon 
after the succeeding menstruation — i. e., on December 15. The catamenia 
appeared very slightly on January 6. She was delivered of a healthy 
mature boy on October 3 — that is, after 270 days' gestation. 

It has been supposed that a new departure from which to calculate preg- 
nancy may be found in the sensation of the movements of the foetus — quickening 
— and that this event may serve to control the calculation based upon the 
last menstrual epoch. It is too fallacious to be trusted. 1. The sensations 
are illusory. Some women believe or declare they feel the child when there 
is no child. This subjective sign is the most fondly cherished by women 
who are past bearing. 2. Some pregnant women never experience it. 3. The 
date when the first sensation is perceived varies greatly. Ahlfeld found that 
in forty-three cases it ranged from 108 to 134 days, and in others to 159 
days after the last menstruation. Veit gives one case at 79 days, and the 
average about 132 days. 

Argument drawn from unusual development of child is of little value. 
Bigger children than any produced after alleged protracted gestation have 
been born within the ordinary limits. Robert Barnes has known one child 
born at ordinary term to weigh eighteen pounds. And children supposed 
to be born after protracted gestation have been below the average weight. 

Charles Clay contended that the duration is regulated by the ages of the 
parents, and deduces that the longer gestations are observed in the older 
women. This agrees with observations on cows. 

The observations of Faye, Hecker, and Ahlfeld do not correspond as to the 
relative duration of gestation in primiparce and in pluriparce. Observations 
made in hospitals are open to fallacy. Where frequent examinations are 
made, and other hospital influences act, premature labors are easily pro- 
voked. 

Is there a special individual gestation period f This is not improbable. If 
there be a special menstrual type, there may also be a correlated gestation 
type. A woman who menstruates every thirty days may be supposed to 
carry longer than one who menstruates every twenty-eight days. Thus we 
may have a gestation consistent with the most widely received theory lasting 
300 days. Is this in accordance with experience? It is certainly not uni- 
versally true. Women, howsoever long the intervals of their menstruation, 
still calculate correctly the day of labor at 270-280 days from the last men- 
struation. 

Dewees, Hamilton, and Retzius (see Simpson) record instances of apparent 
protraction recurring in the same woman, and as an hereditary peculiarity 
in a mother and two daughters. 

The strongest case observed by Robert Barnes was that of the wife of a 
physician, who was confidently believed by her husband, who dated from a 
last menstruation and checked the calculation by the quickening, to have 
carried her child on two occasions a month beyond the ordinary time. The 
children, of excessive size, weighing ten and twelve pounds, were lost in 
labor. Robert Barnes was consulted when she was thought to have com- 
pleted nine months in the second pregnancy, with a view to bringing on 
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labor and getting a live child. He attended her in labor a month afterw ards. 
The husband was of mature age, the wife approaching the climacteric. 

The argument of analogy has been appealed to. What is the teaching 
derived from the observation of other mamvialia f The mare and cow, domestic 
animals whose whole life is under observation and control, seem to offer 
especial facilities for giving precise dates. The experiments of Tessier, Lord 
Spencer, and Krahmer are constantly cited. They are full of interest. 

The gestation period of cows approaches most nearly to that of women. 
It averages 285 days from coitus. The instances in which 301 days were 
exceeded were extremely rare. It appeared that bull-calves were carried a 
little longer than heifers; and when an aged bull covered, the period was 
longer. It was also found that the youngest cows went the shortest time. 
These observations are supported by records of 641 cows (" Buffalo Med. 
Jouru."). Of these, 50 calved between 260 and 270 days, and these were all 
heifers on their first calf. 

Too much impoi'tance has been assigned to this argument. Granted that 
the duration of gestation in cows is variable, and even protracted in some 
cases, it would not settle the question as concerns woman. 

Latitancy, or the lying in wait of the ovum and spermatozoa for each other, 
has an important bearing on the question. This hypothesis postulates that 
coitus or insemination may take place some days before the spermatozoa 
meet the ovum to fecundate it; or that the ovum may be kept in the tube 
some time waiting for the spermatozoa. That the spermatozoa can retain 
their vitality for some time out of the body is proved by the experiments of 
Spallanzani, who impregnated frogs, and John Hunter and others, who im- 
pregnated mammalia by artificial injection of sperm. Stored in the congenial 
soil of the female genital passages, it is established that the spermatozoa 
preserve their movements for several days; Valentin says for a week or 
more. Haighton's experiments on rabbits showed that the conjunction of 
the ova and semen did not take place under two days. De Graaf, Cruik- 
shank, Saumarez, Bischoff, believed that vivification of the ovum does 
not take place immediately on coition, but after an uncertain interval. 
Bischoff says it can scarcely be doubted that the time occupied by the 
transit of the ovum and the preparatory changes in the mucous membrane 
differs greatly in individuals, and hence, entail a longer or shorter duration 
of pregnancy. Bischoff, Prevost, and Dumas have seen the movements in 
the sperm in the Fallopian tubes of the bitch and rabbit seven or eight days 
after copulation. Percy, of New York, says that he collected live sperma- 
tozoa from the neck of the uterus of a woman eight days after the last coitus. 

The evidence of latitancy of the ovum is not so precise. The ovum prob- 
ably soon perishes if not fecundated. Bischoff favors the idea that impreg- 
nation takes place on the ovary, and thinks that, unless it take place before 
the ovum has made much way in the tube, its capacity for impregnation is 
lost. Coste thought impregnation takes place in the ovary. 

Allowing six or seven days for latitancy — and there is little or no evi- 
dence to show that a longer time may be granted — it will account for gesta- 
tion being protracted to 285 or 287 days. This confirms the law as to the 
definiteness of the period of gestation. 

HohP especially insists upon the non- coincidence of the time of coitus 
with that of fructification as a disturbing factor in the calculation of the 
gestation period. 

Dr. Duncan,^ pursuing this theme (1854), has much insisted upon the dis- 

1 Geburtshiilfe, erste Ausgabe, 1855. 

2 On Fecundity, Fertility, and Sterility, 1871. 
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tinction between insemination and gestation, contending that gestation proper 
can only date from the moment of fertilization of the ovum, and not from 
the coitus. Joulin^ also insists upon this distinction. 

This argument has been pursued in another form by Stadfeldt (1875), 
Kundrat and Engelmann, Williams, Schroeder. 

Stadfeldt calculates — 1. From the last menstrual period in twenty-six 
cases; this gave a mean of 280 days, the shortest being 244 days, the longest 
304 davs, and therefore a range of sixty days. 2. In twenty-four cases he 
tried to fix the epoch of the first suppression. The mean calculated from 
this day was 254 days ; the shortest, 240 days ; the longest, 273 days ; range, 
33 days. If one admits that fecundation took place eight or ten days before 
the first menstrual suppression, the mean duration of the gestation from the 
physiological point of view could, according to Stadfeldt, vary only from 
260 to 264 days. 

J. Williams,^ from 16 cases, concludes that the rupture of the follicle and 
escape of the ovule take place -before the appearance of the corresponding 
menstrual flow. It is contended that the processes which might fix the ovule 
of this period in the uterus have passed, and that, therefore, the ovule which 
brings the gestation belongs to the next ovulation, which is not attended by 
hemorrhage. Williams, then, not content with one week's latitancy of the 
sperm, postulates one to three weeks — that is, insemination takes place one 
to three weeks after a menstrual period ; that the sperm is stored up in the 
infuudibulura of the tube, waiting for the ovule, soon after its extrusion — 
that is, just before the next menstruation. This hypothesis, again, would 
reduce the term of gestation proper by from one to three weeks. 

Against this there is the strongest presumptive evidence that conception 
may take place during menstruation ; that the most commonly successful 
intercourse takes place within a week after the cessation of menstruation — 
that is, at the time sanctioned by Jewish custom, "after the bath;" and that 
— and upon this point Robert Barnes speaks from frequent observation — 
when the next period is due, and when the time is only just past, all the ob- 
jective signs of early pregnancy are characteristically developed, which 
means that conception took place two or three weeks before the suspended 
menstrual epoch. It is also highly probable that there is no strictly fixed 
time for the escape of a ripe ovum. 

After all, it must be seen that howsoever just may be the distinction be- 
tween insemination and conception from a purely physiological point of 
view, it gives little or no help in the solution of the social, medical, and legal 
problems connected with pregnancy. Of what avail, for example, is it to 
a husband, a physician, or a lawyer to be assured that a woman delivered 
of a mature living child had only been 250 days in true gestation, when 
stubborn facts testify that she had cohabited a month earlier? 

Again, is Science prepared to advise Law to accept as legitimate a child 
born, say 300 days after legitimate intercourse, on the ground that legitimate 
semen might have been sown 300 days or more before the birth ? If such a 
doctrine be accepted, Science must resign her authority, and questions of 
chastity must be decided by detectives and ladies' maids. 

Admitting that there may be a marked interval between insemination and 
conception, this interval is not known ; it is probably variable. The rational 
way, then, is to merge this unknown quantity in the gestation-period, re- 
garding it at most as a preliminary stage of the gestation. 

Amongst those who admit protracted gestation are J. Y. Simpson, who 
relates four cases of apparent protraction to 336, 332, 329, and 324 days; 
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Atlee, who gives two cases in which the subjects went through the entire 
calendar, or 365 days ; and Merriman, whose longest case was 309 days. 

Duncan concludes " that while absolute proof of the prolongation of real 
pregnancy beyond its usual limits is still deficient, yet there is evidence to 
establish the probability that it may be protracted beyond such limits, to the 
extent of three or four weeks, or even longer." 

Moreau gives a case in which he believed a lady went 328 days. The 
observation was controlled by movements of the foetus and attempt at labor 
a month before delivery. 

On the other hand, Gooch, Ch. Clarke, and David Davis did not believe 
in protracted gestation. tStoltz says labor cannot be protracted beyond 
fifteen days, taking 270 or 280 days as the normal term. He says the 
French law, which allows 300 days, is extremely liberal. Depaul is of the 
like opinion. 

Klein wachter^ says the duration of pregnancy is 280 days, and that there 
is no protracted gestation. In a trial before Cockburn, C. J., in which 
Tyler Smith and Robert Barnes gave evidence, Tyler Smith distinctly denied 
protracted gestation. 

There are several sources of fallacy that may disturb calculation. (1) 
We can rarely fix the date of the fruitful coitus. (2) Sir James Simpson 
recalls the fact that the caduca is not at first a closed sac ; the tubes open 
into it, as well as the os uteri internum. Hence it is not impossible that the 
ovule of a first conception may be disorganized w'ithout the caduca being 
broken up, whilst a second ovule may come into and be grafted upon the 
caduca already formed. Then a catamenial period might pass without flow, 
and an excess of three or four weeks in the calculation would be made. (3) 
Menstruation may be suspended from other causes a month or two before 
conception. Some women do not menstruate from one pregnancy to another. 
Women continuing to suckle may have one menstrual show, then suppres- 
sion, and may wrongly assign this to pregnancy. (4) Stoltz contends that 
fecundation may take place a little before a menstruation is due, and sup- 
press it. If, then, we count the gestation as beginning immediately after the 
last menstruation, we count fourteen to twenty-one days too many. Thus, 
a gestation really of 273 days may appear to be of 293 days or more. Robert 
Barnes has reason to suspect that this often happens. Having diligently 
compared, when in charge of a lying-in hospital, dates of expected and of 
actual labor, he found that in a large proportion the women came in at 
periods ranging from a week to three weeks after expectation. (5) Labor 
may be protracted several days. Thus it may be fairly or apparently started 
a week before it is completed. And the gestation would be protracted by 
this week. 

J. Y. Simpson suggests that the state of health and activity of the uterus 
may sometimes lead to the postponement of labor. 

Hohl says that no fixed period of gestation can be determined, because 
(1) the ripening of the ovum in the ovary does not take an equal time in all 
women ; (2) the ripe ovum does not always quit the ovary at a fixed time ; 
(3) the coitus is not always effected at the time when the ovum lies ready 
for fertilization, which may be shortly before or immediately after menstrua- 
tion ; (4) the spermatozoa may meet the ovum in the uterus, or tube, or 
upon the ovary, and this will make a diflTerence in time ; (5) all children do 
not mature in equal times. 

We may safely conclude that Nature's law, wuich prevails in all other 
things, prevails here; that this law, which in all other things works with so 
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great uniformity, works with uniformity here ; that evidence drawn from 
every variety of source establishes as the law of gestation a duration of 
from 270 to 280 days ; and therefore that any wide departure from this limit 
must be looked upon as at variance with Nature's law, and not to be accepted 
without rigorous proof. In this question of the duration of pregnancy it is 
surely wiser to treat an alleged case of protracted gestation as deceptive than 
to believe that Nature's law has been suspended for the occasion. We shall 
do well to remember that in cases of alleged protracted gestation which are 
made the subjects of forensic discussion, strong motives exist for making out 
the particular case. 

The contest lies between Science based upon the rigorous compulsion and 
comparison of innumerable facts, and Assumption resting upon a few facts, 
often tainted, the reality of which is rarely if ever clearly established. 
Science on the one hand represents genei-al law. Assumption on the other 
hand rests upon doubtful exceptions. 

We may state the following propositions as approximately true : 

1. A well-developed child will have been carried at least 260 days from 
the fruitful coitus. And the appearance of a well-developed child even at 
the 260th day is exceptional, and justifies doubt as to the accuracy of the 
date of coitus. 

2. The most common time observed for the delivery of a well-developed 
child is from 270 to 275 days from the fruitful coitus. 

3. A not uncommon time observed for the delivery of a well-developed 
child is from 275 to 280 days from the fruitful coitus. 

4. Cases of children apparently carried more than 280 days are exceptional, 
and every day exceeding 285 renders the accuracy of the computation more 
and more doubtful. 

5. Cases of children alleged to have been carried more than 290 days must 
be regarded as apocryphal until verified by absolutely unimpeachable evi- 
dence. 

It is difficult to fix the ultimum tempus pariendi. It is more difficult still 
to fix the limit of audacity prompted by cupidity. The function of Science 
and of Law is to take care that the duration of pregnancy shall not be 
extended to suit the ends of interested audacity. 

The prediction of the day of labor is a point of interest in every pregnancy. 
The physician is continually called upon to give a definite answer to it. The 
experience of mankind has led to fairly approximate calculations. 

1. Where a single coitus is admitted, count 270 to 275 days. The latter 
date will rarely be exceeded. 

2. In the ordinary social relations, reckoning is made from the beginning 
or the cessation of the last menstrual epoch. The most usual plan is to 
count from the last day of the period. Count 275 days on the calendar 
from this date, and labor may be expected within a range of a week earlier 
or later. 

Tyler Smith contrived an ingenious dial, which he called a " Periodoscope," 
to assist in these calculations. It is based on the theory that 280 days is the 
normal duration of gestation, and that the menstrual or ovulation nisus 
determines the expulsive action of the uterus. His periodoscope thus indi- 
cates the most probable epochs for abortion and premature labor. 

Schultze also constructed a dial for calculating the day of labor. It is 
copied in several recent text-books. It is not reproduced here, because the 
method of counting the days on the calendar is not less simple and accurate. 
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The Limits of the Capacity for Reproduction in Woman. 

The earliest age is announced by the appearance of menstruation. It is 
not common for English girls to become mothers earlier than at sixteen or 
seventeen years. This does not exclude the possibility at an earlier epoch. 
Social laws to a great extent account for the rarity of very eai-ly maternity 
in England. Roberton recorded the case of a girl who became pregnant in 
her eleventh year. When in labor she had convulsions, but was delivered 
without difficulty of a full-grown stillborn child. Smith, of Coventry, 
relates a case of delivery at term of a living child at twelve years seven 
months. Dr. Wilson, of Glasgow, records a case of delivery at thirteen years 
six months. Henry Dodd, of Billington, York, in "Lancet," 1881, records 
the following: On August 8, 1871, he attended a woman when she was 
delivered of a female child. This child menstruated more or less regularly 
from the age of twelve months until June 22, 1880, when, on her mother's 
statement, she became pregnant. She was delivered by Mr. Dodd, after an 
easy labor, of a live child weighing seven pounds, on March 17, 1881, just 
147 days before she had reached the age of ten years. The girl had free 
hirsute growth on the pubes and in the axilliE ; the breasts became gorged 
with milk. Mr. Dodd has given us authentic proofs of the facts of this 
case. 

Dr. Paris says, in his " Medical Jurisprudence," that in 1816 and during 
the French Revolution girls were admitted to the Maternite at thirteen, and 
some even at eleven years of age. 

In Oriental races, maternity at twelve years of age is not at all uncom- 
mon. In Persia, for example, girls marry at eleven or twelve, and soon 
become mothers. 

The latest age of gestation has been a subject of keen contention. We may 
adopt the statement of Fordyce Barker.' He met with the case of a lady 
born May 5, 1801, who was delivered May 6, 1852, and again in July, 1853. 
He cites two other instances of women over fifty having become mothers. 
He says : " After the most careful and laborious research I can find but one 
authentic case, based on the evidence of a respectable medical man, who 
carefully investigated the documentary proof, where a woman who had 
reached the age of fifty-five years has given birth to a child. This case is 
recorded by Dr. Davies, of Hertford, England.^ I feel warranted in stating 
the proposition that the laws of physiology, the experience of mankind, and 
the decisions of courts of law, justify a medical man in declaring that a 
woman over fifty-five years of age is past the period of childbearing." 

A correlated question is : Whether a woman may conceive some months 
after the cessation of the catamenia ? If it can be established that a woman 
who had been regular throughout had ceased to menstruate at the usual 
climacteric age, say forty-eight, the presumption is very strong that she is 
no longer capable of conceiving. 

The physician is occasionally consulted as to the probability of pregnancy 
in women of a certain age, marriage depending upon his opinion. There 
are sio-ns which aid in arriving at a decision. Putting aside all subjective 
signs, he examines the sexual organs. If the breasts have become shrunken, 
if the vagina is getting tense and contracted, if the uterus is smaller, lighter 
than in the stage of active function, if the vaginal portion is shortened, 
nearly flush with the vaginal roof, the os externum a small round hole, and 
the color of the mucous membrane yellowish pale, we may conclude that 

1 Philadelphia Medical Times, 1874. '- London Medical Gazette, vol. 39. 



242 



THE GRAVIDA. 



the organs are in process of senile atrophy, and that pregnancy is, if not 
impossible, in the highest degree improbable. 

The latest age is not to be decided by the subjective phenomenon of sexual 
passion. In many women this passion survives the capacity for conception. 
And many women who bear children never experience it. 

The premature and protracted occurrence of menstruation have been 
respectively relied upon as evidence of capacity for reproduction. But it is 
necessary to avoid the error, now less frequent, indeed, than formerly, of 
confounding hemorrhages more or less periodical with true menstruation. 
The older books on forensic medicine teem with cases of menstruation in 
children and old women. These are to be regarded as almost invariably 
cases of hemorrhage from local or general disease. Hemorrhagic discharge 
continuing or appearing after the age of fifty is an indication for local 
examination. 

THE CAKE OF THE GRAVIDA. 

The Hygiene of the Pregnant Woman. 

To keep the process of gestation in its due physiological course, is a duty 
of the highest importance. Upon the fulfilment of this object depend not 
alone the present well-being of the woman during her gestation, and the 
safety of the foetus, but also her riding safe through the perils of puerpery. 

A healthy woman when pregnant has but few rules to observe. They 
may be stated as follows : (1) To keep the secretions in order ; (2) to take 
regular exercise, in the open air when possible ; (3) to avoid late hours ; (4) 
carefully to avoid heated and foul atmosphere, as in badly ventilated houses 
or public buildings ; (5) to take care that her habitation be clean as regards 
drainage and sewerage ; (6) to be careful in diet, avoiding indigestible food 
and excess in stimulants ; (7) to dress warmly, avoiding all tight lacing, and 
other tricks for " preserving the figure" at the cost of free play for the 
lungs, heart, and abdominal viscera. This condemnation extends to corsets 
which compress the breasts and nipples. Those women in whom the abdomi- 
nal walls are lax may with advantage wear a well-devised belt so made as to 
support the abdomen and uterus from below. 

This great principle should be borne steadily in mind, that, since the safe 
passage through the trials of puerpery depends mainly upon the effective 
working of the excretory system, all rational means, as exercise, baths, and 
other factors of health, for developing the functional capacity of the glandu- 
lar system should be pursued. 

During the first three months whilst the uterus is lodged in the pelvis, 
violent exertion should be avoided with special care. Retention of urine 
should be guarded against, and if frequent dribbling or dysuria occur, 
examination should be instituted. 

It is desirable — although sometimes not within the power of the physician 
to carry out — (1) to examine the urine for albumen and sugar at frequent 
intervals, say once a week during the latter four months of gestation ; (2) 
during the first three months to ascertain if the uterus is in due relation to 
the pelvic axis. This rule is imperative in the case of women known to 
have been subject to prolapsus and retroversion when not pregnant. (3) 
Opportunity should be taken to ascertain if the pelvis and soft parts be well 
formed and adapted for healthy labor. (4) In the last month it is especially 
desirable to ascertain if the position of the foetus be normal, in order to 
rectify it before labor supervenes. 
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ABNORMAL GESTATIONS. 

The principal forms of abnormal gestation may be classified as follows : 

A. Ectopic or extrauterine gestations. 

B. Gestation in one horn of a two-horned uterus or other imperfectly 
developed uterus. 

C. Uterine gestation complicated with tumors, uterine or extrauterine, or 
other abnormal conditions. 

D. Superfoetation. 

A. Ectopic or Extrauterine Gestations. — We first adopted^ the term 
" ectopic" as more accurate than the old term " extrauterine." Some gesta- 
tions, as those taking place in the lower segment and in the cervical canal 
of the uterus, and in the wall of the uterus, are abnormal and ectopic, but 
not strictly extrauterine. 

The ovum may be arrested and fecundated at any point along its transit 
to the uterus. Thus we may have (1) ovarian, tubal, tubo-ovarian, abdomi- 
nal, mural or interstitial gestation ; (2) it may reach its normal nidus, the 
body of the uterus, constituting normal gestation ; or (3) it may pass through 
the body of the uterus proper and be grafted upon the lower segment of the 
uterine cavity, constituting subectopic gestation — this is the condition that 
obtains in placenta prasvia ; or (4) it may even drop into the cervical canal 
and be developed there — this is strictly an ectopic gestation ; and (5) a fifth 
variety consists in the development of the ovum in one horn of a two-horned 
uterus. 

Extrauterine gestation is seen in the lower animals. Specimens are pre- 
served in University College and in other museums. 

1. Beginning with the seat of genesis of the ovum, we first have to consider 
OVARIAN GESTATION. The ovum failing to escape from the ovary is fecun- 
dated m loco, and the postulate is that there it is developed. The possibility 
of fecundation in or on the ovary can hardly be disputed, but the develop- 
ment in the ovary has been formally contested by Velpeau, Arthur Farre, 
and more lately by A. Willigk, who has minutely examined several alleged 
examples, and failed to find embryo or membranes in the ovary. On the 
other hand, Duverney, Goupil, P. U. Walter, Hecker, and Puech relate 
cases which it is difiicult to reject. It is convenient to merge the history of 
ovarian gestation in that of the other forms. 

2. Tubal Gestation. — The ovum may be arrested in any part of the 
Fallopian tube. A common part is the outer third, which presents more 
dilatation ; sometimes it is arrested in the grasp of the fimbrise, and sometimes 
near or in the ostium uterinum. When the arrest is within the fimbrite the 
case is nearly akin to or may merge into the tubo-ovarian variety ; when 
the arrest is near to or in the ostium uterinum the case is akin to or may 
merge into the mural or interstitial variety. The simple tubal gestation is 
perhaps the most common ; it presents the most typical history. 

The causes of arrest of the ovum are inflammatory adhesions of the tube 
(Hecker) ; obstruction of the ostium uterinum by polypi, or fibrous tumors 
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in the uterus (specimen in University College Museum) ; hard work has 
been frequently observed in this connection (Robert Barnes) ; twins have 
been observed many times, the two ova may obstruct each other (Robert 
Barnes). A remarkable fact has been frequently observed, namely, that 
the gestation takes place in the tube opposite to the ovary in which the 
corpus luteum is found. How is the passage of the ovum, say from the 
right ovary to the left tube, to be explained? There are two theories: 
a. That insisted upon by Oldham, the extrauterine transmigration, by which 



Fig. 95. 




Gestation in left FALi.oriAN tvuk. The sac; rui'tured. Uterine jiucors MiiMiii:ANi- iieveloped 

TO THICK DECIDUA. 

St. Thomas's Museum. (Natural size ) 

it is supposed that the ovum dropped from the right ovary, evading the grip 
of the right morsus diaboli, falls into the abdominal cavity, and is carried 
over by the movements of the intestines to the left tube, by which it is 
seized. The possibility of this migration seems proved by cases narrated 
by Rokitansky, Luschka, Schultz, and others in which the tube, correspond- 
ing to the ovary which yielded the ovum, was impervious. But the ovum 
frequently wanders to the opposite tube where both tubes are quite normal. 
Mr. Stirling, of the Edinburgh University, informed Robert Barnes (1875) 
that in eight out of twenty sheep the ovum was found in the opposite horn 
of the corpus luteum. 

b. There is the hypothesis of intrauterine transmigration. Tyler Smith 
started the idea that the ovum received in its associated tube might travel 
along it, enter the uterus, cross over to the opposite ostium uterinum, and 
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thus get into the opposite tube and be developed there. That the ovum 
may wander in the uterine cavity is proved by cases of placenta prtevia, 
and fluids may pass from the uterine cavity into the tubes. Klob, however, 
denies the possibility of intrauterine transmigration. 

The influence of extrauterine gestation upon the uterus is remarkable. The 
uterine mucous membrane is developed into decidua. The nest is prepared, 
but the ovum does not come to occupy it. This decidual development is, as 
Velpeau pointed out, proportionate to the proximity of the gestation-sac. 
It is most marked in mural and tubal gestations; less so, or perhaps absent, 
in abdominal gestations. Most museums show examples. The figure (95), 
from a specimen in St. Thomas's Museum, illustrates this and other features. 

The relations of the ovum to the mucous membrane of the tube differ in 
important points from those observed in uterine gestation. Oldham, Kiwisch, 
and Virchow showed that the tubal mucous membrane does not develop a 
true decidua. It is deficient in the utricular glands which the uterine mem- 
brane possesses. The chorion-villi are implanted directly upon the mucous 
membrane. Poppel says that, even if a decidua vera be formed, there is no 
serotina. Hennig says the placenta is developed on a different plan from 
that of the normal uterine placenta; it is developed according to the plan 
which governs the normal gestation in rabbits, cats, and dogs. This slender 
attachment may serve to explain the facility with which separation and 
hemorrhage take place. In like manner, and d fortiori, in abdominal ges- 
tation there is no decidua or proper representation of the maternal element 
of the placenta. The placenta is attached directly to the outer surface of 
the uterus or of some abdominal organ. 

1 he Course of Tubal Gestation. — The ovum, arrested in the tube, develops 
its chorion into placenta, w'hich adheres to, rather than penetrates, the tubal 
mucous membrane; growing, it distends the tubal wall, forming a gestation- 
sac; usually within three months — Hecker says in the great majority of 
cases within eight weeks — the stretching and growing capacity of the sac is 
exhausted, and the tube bursts. This bursting usually occurs at a menstrual 
epoch. There is, as Robert Barnes insisted, a close physiological analogy 
with placenta prievia and abortion. Hemorrhage from the uterus commonly 
precedes bursting. This premonitory hemorrhage, he explains, is due to the 
growth of the ovum exceeding the accommodating growth of the tubal sac; 
vessels get separated and yield blood. Some of the blood escapes by the 
uterus, some is retained in the tube, and, adding to the distention, leads to 
the rupture by producing spasmodic action of the muscular wall. The 
ovum itself does not always burst. The accumulated blood in the tube, 
together with fresh blood proceeding from the torn vessels, is now poured 
into the abdominal cavity, causing the shock and other phenomena which 
mark the climax. 

The injury sustained is compound: there is the traumatic violence attend- 
ing the rent, and the sudden impression upon the ganglionic centres pro- 
ducing shock and the hemorrhage. The symptoms are twofold: shock 
induces collapse, marked by coldness, prostration, near extinction of the 
pulse, vomiting; deadly pallor supervenes, and in a short time — a few hours 
perhaps — the patient may die. To this assemblage of symptoms, Robert 
Barnes gives the name "abdominal collapse." The suddenness and the 
character of these symptoms, quickly killing a woman who up to the catas- 
trophe might have been in sound health, have often excited suspicion of foul 
play by poison or other violence. Hence the necessity for an autopsy. If 
the woman survives the shock, the symptoms of hemorrhage become mani- 
fest ; the general signs are those of anjsmia ; the local signs may be the feel- 
ino- of an accumulation of blood in Douglas's pouch, the "cataclysmic" form 
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of retrouterine haematocele. At this stage, again, the patient may sink under 
the combined effect of continuous shock and hemorrhage. If she survive 
this stage, she has still to encounter the third danger — that of peritonitis. 
This may set in rapidly. Intense pain continues, the abdomen swells, becomes 
tense, the pulse rapid and small, the temperature rises two or three degrees, 
and the countenance puts on the anxious drawn expression characteristic of 
abdominal injury. Still the case may end in recovery. How can we help 
to this end? 

Treatment. — There are two distinct epochs in the history to be studied : 
(a) the stage of development of the gestation before rupture, with a view to 
the prevention of this catastrophe; (6) the stage after rupture, a. The treat- 
ment during the first stage must depend upon the diagnosis. A tubal gesta- 
tion may be predicated from the presence of the usual subjective signs of 
gestation, added to which is pain — this, says Goupil, is constant ; and the 
local objective signs. There is a swelling commonly seated behind the 
uterus, usually more on the left side. This is fluctuating, tense, pear-shaped 
or sausage-shaped, possibly movable ; the uterus is always somewhat 
enlarged, and, as is the case whenever a tumor gets behind it from above, 
it is pushed downwards and forwards nearer to the symphysis pubis, often 
pressing on the bladder and causing retention of urine. This tumor has to 
be differentiated from small ovarian tumors, retroversion of the gravid womb, 
or retrouterine hsematocele. Retention of urine is far less frequent during 
the development of a gestation-cyst than in any of the three cases specified. 
Retroversion may be distinguished by tracing the firm rounded body of the 
uterus by vaginal and rectal touch, and by the mass behind the cervix being 
much lower, nearer to the pelvic floor, than is at all common with a gesta- 
tion-sac. 

. The ovarian cyst has probably given rise to more protracted symptoms : 
it does not cause suspension of menstruation ; the uterus is not enlarged ; the 
characteristic coloration of the vagina and the other signs of pregnancy will 
be wanting. Partly by a process of exclusion, partly by positive signs, we 
arrive at the presumptive, if not the absolute, conclusion that the case is one 
of tubal gestation. This settled, several methods of treatment offer them- 
selves. The necessity for active treatment to arrest the growth of the embryo 
is emphatically stated by Lesouef, who afiirms that every Avoman who has 
become the subject of an extrauterine gestation is doomed to more or less 
speedy death. The qualification of this sentence is certainly limited. «. The 
cyst may be tapped by an aspirator needle or trocar. The liquor amnii 
drained off, the cyst collapses, and the embryo perishes ; atrophy of the cyst 
ensues. This has been successfully practised by Greenhalgh and E. Martin. 
/?. Injections into the sac. Friedreich injected a solution of morphia with 
complete success. 7- Bacchetti proposed to kill the embryo by passing an 
electric shock through the cyst. Duchenne suggested the shock of a Leyden 
jar. Of these methods the simplest is the tapping the cyst by the aspirator 
needle. Indeed, it is probable that the puncture of the cyst, which forms a 
part of the other methods of operating, is by itself adequate to account for 
the successful results. (5. It has been proposed to arrest embryonic growth 
by agents introduced into the mother's blood. Iodine and starvation have 
been discussed. We may succeed in iodizing or starving the patient, but 
the desired effect upon the embryo cannot be counted upon. e. The sac may 
be cut down upon, ligated, and removed. 

h. Then comes the question what to do when rupture has taken place. 
There is a grooving consensus of opinion in favor of performing laparotoviy, 
seeking out the sac, tying the tube on the uterine side, and excising the sac. 
By this proceeding the risk of further hemorrhage is avoided, and the 



ABDOMINAL GESTATION. 



247 



abdominal cavity can be cleansed of effused blood and clots, thus lessening 
the risk of peritonitis. This operation does not materially add to the shock 
already dealt by the rupture, and it gives the best chance of recovery in 
severe cases. It must, however, be borne in mind that the first shock and 
hemorrhage may be fatal. Our judgment is decidedly in favor of the opera- 
tion. It should be done early. 

c. There is still a third stage requiring treatment. It is that when the 
period of shock has passed, when the blood effused is segregated as hremato- 
cele by peritonitic effusion. This is often attended by irritative fever. The 
uterus is set fast, pressed downwards, and a mass is felt behind, sometimes 
more prominent in the seat of one broad ligament. Sometimes the retro- 
uterine mass is firm, nodular ; sometimes soft, semifluctuating. In the latter 
case especially it may be useful to tap by the aspirator-trocar, and to insert 
a drainage-tube to let the liquid blood or pus run off. For this purpose a 
special trocar and canula, longer than those usually supplied with Dieulafoy's 
a[)paratus, are required. Through this, on withdrawing the trocar, a wire 
drainage-tube is run into the sac before the tube is withdrawn. Even in this 
case it may still be the wiser course to open the abdomen, and remove the 
offending structures. 

The general treatment is indicated by the constitutional reactions. Pain 
may be allayed by subcutaneous injections of morphia, by cataplasms, hot 
fomentations, and suppositories of opium. Collapse must be combated by 
stimulants, of which the most efficient is the subcutaneous injection of a 
drachm of pure ether. In the suppurative stage quinine is most useful. 

3. TuBO-ovARiAN GESTATION occurs whcu the ovum is contained in a sac 
formed between the fimbriated end of the tube and the surface of the ovary. 
It is less likely to end in rupture than the tubal form. It is prone to go on 
to the full development of the foetus. What then happens resembles the 
course of the next form. 

4. Abdominal Gestation. — It appears to us doubtful whether this form 
is ever primary ; that is, whether the ovum attaches itself ah initio to some 
spot of the peritoneum. It is true that ova, impregnated or not, may escape 
the morsus diaboli, and fall into the abdominal cavity, there to perish ; and 
Kiwisch insists that spermatozoa also stray into the peritoneum, there to meet 
the stray ovum. Such a fortuitous concourse of atoms rests upon conjecture. 
Probably abdominal gestation is always secondary upon tubal or ovarian 
gestation. Inflammatory adhesions form with the peritoneum, and the sac 
is enlarged. The course of an abdominal gestation is prolonged. Inter- 
current attacks of pain, the expression probably of attacks of peritonitis, 
occur. The cyst may burst, but this is rare. The foetus arrives at maturity 
and dies. An abortive labor occurs. Under the exhaustion of this effort 
the woman may sink. Peritonitis proceeding from rupture or perforation 
of the sac, preceding or following the death of the foetus, may prove fatal. 
In one case of this kind narrated by Robert Barnes, a fluctuating swelling 
formed behind the uterus. Perforation may take place into intestine or 
bladder, into the vaginal roof or rectum, or even through the abdominal 
wall. In these cases the foitus, decomposed, broken up, may be discharged 
piecemeal, partially or wholly through fistulous openings. This is a tedious 
process; hectic and emaciation may after weeks or months exhaust the 
patient.' The diagnosis is often difficult. Almost all the cases in which this 
form of gestation was suspected which have come under our observation 
turned out to be ovarian cysts. The confusion does not entail injury to the 
patient, since the course to be adopted is the same in either case. The 
treatment is to open the abdomen for exploration where doubt exists. An 
ovarian tumor will of course be removed. If the case turn out to be a 
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gestation-cyst the cyst is laid open, the foetus is extracted, and the placenta 
is left with the cord hanging out of the abdominal wound, which is then 
closed. After a time the placenta is detached, breaks up, and comes away 
whole or in debris. In cases where fistulous openings are formed into the 
rectum or through the abdominal walls, these should be enlarged, and foetal 
debris extracted ; discharges should be evacuated by drainage-tubes, and 
antiseptic irrigation should be practised. 

There are three successive epochs at which laparotomy may be practised : 
(1) during the development of the embryo ; (2) when the natural term of 
gestation is accomplished ; and (3) after the death of the foetus. During the 
first stage the embryo or foetus may be killed by Duchenne's plan of shock 
by a Leyden jar. The sac may be punctured ; hut in a case where this was 
practised by Hicks the patient died of hemorrhage. Upon the whole, 
expectancy is perhaps the wisest course until the second stage is reached. 
Then new dangers arise, the cyst may burst, hemorrhage and peritonitis may 
set in. Levret, Gardien, Velpeau, Kiwisch, Koeberle, and most recent 
authorities advise laparotomy. It oflfers the best chance. Koeberle cites 
nine cases, seven children and four mothers being saved. Meadows related 
a good case to the Obstetrical Society (Nov. 1883). In the third stage, 
when tolerance has been attained, the operation is still advisable. The 
process of calcification is hardly to be trusted ; and when all vital action is 

Fig. 90. 




TUIiOUTERINE ; INTKIISTITIAL OR MUHAL GESTATION. (After POPPEI,.) 

a. Cavity of uterus clothed with Uecidua. &. Broad ligament, c. Tubouterine sac which contained embryo. 
(1, d. Thicker part of cyst-walls, e. Placenta. 

at an end by the death of the foetus, opening the sac is hardly more dangerous 
than opening an abscess. Hutchinson and others prefer this, the so-called 
secondary operation. 

In some cases tolerance of the abdominal gestation-sac is established. The 
dead foetus becomes compressed, the liquor amnii being absorbed. Then a 
process of calcification of the sac and membranes takes place, and the foetus 
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is shut up as it were in a calcareous shell as an inert mass. In this way 
women have lived many years, dying ultimately of old age. There is a 
remarkable specimen sent by R. W. Watkins to Robert Barnes, and by him 
described in the " Obst. Trans.," vol. viii., and presented to St. ThcHnas's 
Museum. This foetus had been retained forty-three years. Sappey recently 
communicated to the Academy of Sciences, Paris, a case in which a Avell- 
formed foetus, enclosed in a calcareous case, was found post mortem in 
Douglas's pouch. It had been diagnosed fifty-six years previously. The 
foetus in such a case is usually called a " lithopsedion," it being supposed 
that it undergoes a calcareous transformation. But Robert Barnes, from a 
minute examination of Watkins's and other specimens (see memoir on 
Missed Labor," " Obst. Trans.," 1881), has shown that the calcification is 
limited to the membranes and sac, the shell thus formed preserving the foetal 
structures but little changed. 

5. Parietal (Ramsbotham), Mural, Interstitial, or Tubouterine 
Gestation. — In this form the fecundated ovum is developed in the uterine 
portion of the tube. Such cases are relatively rare, and for the most part 
the gestation-sac encroaches upon the free part of the tube. Hence the 
term tubouterine. These gestation-sacs burst early. The diagnosis from 
tubal gestation is difiScult. The uterus may be expected to be enlarged, as 
being more implicated. Several presumed cases of parietal gestation have 
been proved on minute examination to be really examples of gestation in a 
rudimentary uterine horn. The issue is commonly fatal. Some cases of 
supposed " missed labor " were probably ectopic gestations of this variety. 
And some cases presumed to be mural more strictly belong to the next order. 

6. Gestation in One Horn of a Two-horned Uterus, or in the 
Horn of a Single-horned Uterus. — Luschka, Kussmaul, and others 




Gestation in a rudimentary iionx ok i tervs. (After Luschka,; 
A. Developed right horn. b. Rudimentary horn, with a rent through which tlie embryo liad escaped. 
1. Riglit Fallopian tube. 2. Left Fallopian tube. :?. Left ovary. 4, 5. Right ovary and corpus luteum. 
G. Round ligament. 

have demonstrated the characters of these forms of gestation. In cases in 
which the horns of the uterus or one of them persist in a rudimentary form, 
not being completely fused into one uterine body, an ovum may be devel- 
oped in a horn never reaching the imperfect uterine body. Thirteen cases 
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collected by Kussmaul all terminated by rupture of the fruit-sac and death. 
Professor Turner has thrown additional light upon this variety.' 

7. Retrouterine Gestation. — It deserves to be noted that extrauterine 
gestation-sacs generally find accommodation, at least in part, in Douglas's 
pouch. Here they may often be felt and diagnosed, and offer facilities for 
treatment. They may be punctured through the vaginal roof, liquor amnii 
drawn off, and foetal bones may be extracted by this route. Forming a 
tumor behind the uterus they may obstruct the entry of an intrauterine 
foetus into the pelvis. Fig. 98 (from a beautiful specimen in St. Thomas's 
Museum) shows well the fruit-sac between the uterus and rectum, and other 
relations. 

8. Hernial Gestation. — Still another variety of ectopic gestation re- 
mains to be noticed. Hernia of the gravid uterus cannot indeed strictly be 
classed under extrauterine gestation. The gravid uterus has been found in 
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RETROUTERINE GESTATION. 

B. Intestines, u. Uterus, v. Vagina. li. Rectum. 
The fruit-sac between uterus ami rectum laid clown, showing fcctus. 

a hernial inguinal sac. Here it is the uterus which is ectopic, not the ges- 
tation. The case will be found described along with the " Displacements of 
the Gravid Womb." 

SuBECTOPic Gestation may be said to occur («) when the ovum is im- 
planted upon, and grows in the lower zone of the uterine cavity, below 
Bandl's ring (Robert Barnes). This is the condition marked by " placenta 
prsevia." It will be described under " Hemorrhage." 

(/?} When the ovum is developed in the canal of the cervix uteri. Cha- 

^ Malformations of the Organs of Generation, Edinb., 18G6. 
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vanne narrates a case. It is extremely rare. Below this point there seems 
no hold for the ovum. We are not acquainted with an instance of gestation 
in the vagina. 

Apparent Gestations. — Dermoid cysts in some respects simulate ges- 
tation. 

The fcetus in fceiu presents a stronger resemblance to gestation. One em- 
bryo may be included in another. The ovum in ovo, described and figured 
by Robert Barnes (" Obs. Trans.," vol. iv.), is a typical example of this 
phenomenon in the fowl. A remarkable fact in this case is that the shells 
of the two eggs always differed in color. The inner shell was reddish, like 
the Cochin fowl's and the partridge's, the outer shell dull chalky-white. The 
hen was a half-breed between the Cochin and Dorking. There are speci- 
mens of one complete ovum and shell inside another in the College of Sur- 
geons. Analogous examples are known in man. In the museum at Munich 
we saw a remarkable specimen, the skeleton of an adult man whose thorax 
includes a developed foetus. The subject had sei'ved in the army. Other 
examples are figured in Forster and Ahlfeld. 

C. Uterine Gestation may be complicated with — 

1. An ectopic gestation, especially the abdominal variet}'. 

2. Ovarian cystic tumor, or dermoid cyst. 

3. Enlarged liver. 

4. Cystic disease of the kidney. 

5. Pelvic hiematocele. 

6. Ascites. 

7. Uterine tumors. 

8. Cancer of uterus. 

1. Complication of uterine with extrauterine gestation is rare ; 
but several cases are recorded. The uterine gestation may go on to term, 
and the ectopic gestation may be undisturbed. Indeed, an ectopic gestation 
may persist through several recurrent uterine gestations. But the danger is 
serious — first, of premature expulsion of the uterine fcetus, from impediment 
to the due development of the uterus; second, of rupture of -the uterus under 
labor at term from the ectopic gestation-sac blocking the entrance to the 
pelvis; third, from inflammation being set up in the sac or neighboring 
structures under the pressure of the growing uterus or the violence during 
labor. 

2. Complication with Ovarian Tumor. — The history offers points of 
great clinical importance: (a) the gestation may go on to term, and labor 
takes place naturally ; we have known cases of several successive gestations 
run their course; (5) the case may end in abortion or premature labor; 
(7) the term of gestation attained, the uterus may rupture from obstruction 
to the labor, the tumor getting in the way; ('5) the ovarian cyst may burst 
under the rapid double growth of uterus and tumor, shock and peritonitis 
may ensue and prove fatal ; (0 the cyst lifted up by the growing uterus 
may be rotated on its axis, twisting its pedicle, strangulating its vessels, 
leading to necrosis and death by exhaustion and peritonitis. Robert Barnes 
records two examples of this termination. 

The dangers then are very great. In no given case can we feel secure 
that one of the catastrophes specified may not occur, and that at any 
moment without warning. This consideration compels us to adopt a decided 
measure to put an end to the complication. 

The diagnosis is difficult. The first point is to verify the existence of 
uterine pregnancy. The positive objective signs will establish this element 
in the case.*' The next points to determine are that there is a complicating 
tumor and the nature of it. Assuming the extreme difficulty of determining 
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whether the complicating tumor be an ectopic gestation or an ovarian tumor, 
we must generally be content with the conclusion that it is one or the other. 
The common features are, (a) the abdominal enlargement is greater than 
the estimated stage of uterine pregnancy will account for; (/?) the shape of 
the abdomen is different, it is stretched out on either side, the two swellings, 
more or less spherical, leave a sulcus between them at the point of diverg- 
ence above. This obtains to some degree in the case of uterine twin-gesta- 
tion, but in this case we ought to hear two foetal hearts, and in the case of 
the complication under discussion, the uterus will be pushed to one side, so 
that the foetal heart and the other proper uterine characters,' as peristaltic 
movements, will be made out in an iliac region or a flank, and generally 
nearer the pelvis than usual ; (7) the ectopic gestation-sac commonly pro- 
jects more or less behind the uterus in Douglas's sac, where it may be felt. 

The above rules apply merely to the ovarian cyst. In this latter case an 
area of fluctuation may be made out. But this is not constant. 

Treatment. — The system will hardly tolerate the concurrent progress of 
two growing tumors, as of uterine gestation and ovarian cyst. The process 
of accommodation might keep pace with one, but it is unequal to the double 
strain, mechanical and constitutional. Something must give way. It is an 
urgent case for the intervention of art. Upon which factor shall we operate? 
The uterus or the tumor? The readiest course is to act upon the uterus by 
inducing abortion. The case is thus reduced to its simplest expression. 
But the measure is unsatisfactory. The ovarian tumor goes on unchecked, 
and we know that its natural tendency is to kill at no remote period. Very 
little then is gained. Nor is the proceeding free from immediate danger. 
The puerperal process may be disordered. And another consideration is 
important. If we induce abortion the offspring is necessarily sacrificed, 
and if we wait for the period of viability we are running all the risks 
attendant upon the complication. On the other hand, if we act upon the 
tumor by extirpating it, the morbid element of the complication is removed, 
the uterus is left free to its natural development, and the child may be boin 
alive at term. It may be apprehended that ovariotomy during gestation 
would provoke abortion. Experience has solved this question. The opera- 
tion has been successfully performed under these circumstances several 
times. 

An alternative is tapping the tumor. Under exceptional circumstances 
forbidding ovariotomy, this may be practised. But it can at best afford 
temporary relief. It cannot be regarded as a substitute for the complete 
operation. 

The tumor then should, as a rule, be removed. There should be no hesi- 
tation or delay; (a) if the tumor is growing rapidly ; (/?) if there is increas- 
ing distress in the circulation and respiration ; (y) if the cyst is multilocu- 
lar, colloid, or dermoid; ((J) if it become inflamed suppurated, or twisted; 
(e) if peritonitis or severe prostration suggesting rupture of the cyst occur. 
It is better to operate as early in the gestation as possible. 

Like reasoning and practice will apply to the case of ectopic gestation. 

We find twelve recorded cases in which the ovarian tumor has been re- 
moved during pregnancy. Nine of these are by Spencer Wells; five went 
on to term, mother and child surviving ; in one case the foetus was removed 
at the same time ; in two abortion followed, one mother dying ; in one case 
operated upon at seven months, the child was born alive twenty-five days 
after, the mother recovered. In Tait's case abortion and death followed. 
In Baum's case abortion followed ; the mother recovered. In Galabin's case 
the woman went to term, a live child was born ; the woman recovered after 
an attack of phlegmasia dolens. 
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3. Gestation with Enlarged Liver. — In this complication the growth 
of the gravid uterus is impeded. Abdominal distention leads to gastric dis- 
turbance and distress of the thoracic organs. The diagnosis is established 
by («) previous knowledge of the liver disease ; (;3) dulness on percussion 
extending from the costal cartilages downwards ; in the early stage of gesta- 
tion an area of resonance will be left between the liver above and the uterus 
below; later on this resonant zone will disappear; (y) the positive evidences 
of gestation. The enlargement of the liver may be solid or cystic from 
hydatids. 

Abortion may occur spontaneously. If not, the question will arise as to 
the induction of labor, and the best time for taking this step. This must be 
determined by the urgency of the symptoms. But, as a general rule, bearing 
in mind the pernicious effect of gestation upon liver and kidney disease, the 
elimination of the pregnancy should not be delayed too long. 

In the case of hydatid cyst, the aspirator-trocar should be used to tap the 
cyst, before acting upon the uterus. 

4. Gestation with Cystic Disease of the Kidney. — Similar distress 
from distention may arise. Here again an area of dulness will be traced 
from above downwards to meet the dulness of the ascending gravid uterus; 
an area of resonance is made out between the cyst and the uterus until they 
meet. Fluctuation in the cyst will probably be evident. The first course 
to discuss will be the expediency of tapping the cyst. The next will be the 
question of inducing abortion. 

5. Gestation with Pelvic Hjematocele. — This complication is rare, 
but we have met with it. Unless symptoms lead to digital examination, the 
existence of the hieraatocele may not be suspected. If the tumor encroach 
much upon the pelvis, the question of inducing labor will arise. The diag- 
nosis will clash with that of ectopic gestation. 

Gestation may be complicated with other abdominal tumors, as hydatids 
of the intestines, malignant and other tumors of the omentum. 

6. Gestation with Ascites. — This complication is most likely to arise in 
association with albuminuria. It is rare. If the fluid in the peritoneum be 
in large quantity, and the gravid uterus small, the gestation may be masked, 
and we may have to depend for diagnosis partly upon the subjective history. 
If the dropsy depend upon heart disease or liver disease, it will probably 
have been of a duration antecedent to the computed pregnancy. The treat- 
ment will be governed : (1) by the urgency of the symptoms due to pressure ; 
(2) by the disease to which the ascites is due. We may be called upon to act 
upon the uterus by inducing abortion, or to tap to relieve the ascites. The 
best plan of tapping is by help of Southey's drainage-needles. Special treat- 
ment will be directed to the causative disease. 

7. Gestation with Uterine Tumors. — The relation of fibroids to the 
gravidity will vary according to the size, position, and other characters of 
the tumor. We have in this place to refer briefly to the bearing upon gesta- 
tion. The greater clinical interest centres upon the relations to labor and 
puerpery. The characters of the tumors present great variety. It may be 
stated generally: (a) that tumors projecting from the external wall of the 
uterus are the most harmless; they may not disturb the gestation or the 
labor ; tumors growing in the wall of the uterus may interfere with the 
easy development of the uterus, and thus provoke uterine spasm, perhaps 
hemorrhage and abortion ; they may even lead to laceration of the uterine 
wall ; thev partake in the developmental growth of the uterus, and may thus 
take 'on rapid enlargement, causing severe pain; (>•) tumors projecting into 
the cavity of the uterus also grow under the stimulus of gestation, and are 
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likely to lead to hemorrhage, pain, and abortion ; 00 tumors growing at the 
fundus, or upper part of the uterus above the ovum, are least harmful, whilst 
those growing in the lower segment below Bandl's ring are especially dan- 
gerous during gestation, and still more during labor. 

In foresight of the great dangers that gather during labor at term and 
puerpery, it will generally be an anxious question whether abortion or 
premature labor should not be induced. It is difficult to lay down specific 
rules. Each case must be treated according to its peculiarities. But when 
the tumor occupies the lower segment of the uterus or the cervix, it will 
rarely be justifiable to let the gestation proceed. Sometimes a still more 
serious course must be adopted. Tumors enlarging under gestation may 
lead to impaction in the pelvis, and by eccentric pressure endanger life by 
pressure on the bladder and other pelvic structures, or by undergoing 
necrosis. In such a case, ablation of the entire organ must be performed by 
laparotomy. Such a case is narrated by Robert Barnes.^ 

Fortunately, in a large proportion of cases of fibroid tumors, the uterus 
is so deformed and its functions so disturbed that impregnation is prevented; 
and in other cases, if conception takes place, it is cut short by early abortion. 
The question is often put to the physician. Should women bearing uterine 
tumors be forbidden to marry or to run the risk of pregnancy? The advice 
dictated by prudence and experience will almost invariably be: Accept 
celibacy and sterility. To graft a parasitic being, as an ovum may be 
regarded, upon a uterus unfitted to bear it, will too frequently be to court 
danger and death. 

8. Gestation with Cancer of the Uterus. — The dangers attending 
this complication grow with the advance of pregnancy. In one or two rare 
instances, the reality of which is open to dispute, pregnancy has seemed to 
cause the necrosis of the diseased mass, and thus to produce a cure.^ The 
common seat of the disease is the cervix uteri, therefore exactly in the line 
of transit of the ovum in abortion and labor. At the same time the body 
of the uterus, the true nidus of the ovum, may be unaflfected. It will keep 
pace with the development of the embryo, and the gestation is more likely 
to go on to term than in the case of fibroid tumors. Discharges, aqueous 
and hemorrhagic, will occur, and sometimes septicaemia from absorption of 
the foul discharges; but this is not common during gestation. It is doubtful 
how far the progress of the disease is affected by the gestation. 

The diagnosis is generally, but not always, easy. An irregular lobed 
condition of the vaginal portion with shot-like knobs from obstructed or 
inflamed glandules, combined with the great turgidity and occasional abra- 
sion of the cervical epithelium proper to gestation, may simulate epithelioma. 

The questions arising are complicated. The life of the mother, whether 
the gestation be allowed to go on or not, is almost equally compromised; so 
that the question of saving the child assumes greater relative importance. 

The questions to be discussed are : a. The complication being recognized 
early, can anything be gained by inducing abortion? The answer will be 
in the negative. The embryo, of course, is sacrificed, and the mother's con- 
dition will not be improved. P. Can we treat the disease with any advan- 
tage, leaving the pregnancy to go on ? Two plans are ofl^ered : (a) In some 
cases the greater part of the diseased structure may be removed by the wire 
ecraseur and cautery. In this way we have operated upon a Avoman in two 
successive pregnancies, securing her from hemorrhage, and so improving the 
condition of the cervix that live children were delivered, the mother hardly 



' St. George's Hospital Eeports, 1877, and Diseases of Women, 2d ed. 
^ Newman's case, Obstet. Trans., 1867. 
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suffering more than under ordinary circumstances, (b) Another course is 
to carry out Freund's operation of removing the entire uterus, and with it 
the disease. If the uterus is still free, so that the whole of the disease can 
be removed, this is the course to be preferred ; and this, whatever be the 
stage of the gestation. The operation has been successfully performed by 
Spencer Wells. ^ If the disease has invaded the neighboring structures fixing 
the uterus, the operation is not available, (c) and we have to weigh the ques- 
tions of provoking labor, so as to lessen the injury to the diseased structures 
that must occur at the birth of a full-sized child, and, if that is not available, 
of performing Csesarean section. 

The presence of malignant disease is unfavorable to fecundation. In 
many cases, probably, the condition discourages sexual intercourse; where 
this is practised, the discharges will tend to prevent fecundation. Still, 
unhappily, the complication is not rare. 

1 Medico-Chir. Trans., 1882. 



• 



CHAPTER X. 



DISPLACEMENTS OF THE GRAVID UTERUS — RETROFLEXION— PROLAPSUS — PROCI- 
DENTIA AND HYPERTROPHIC ELONGATION OF THE CERVIX — ANTEVERSION AND 
ANTEFLEXION. 

The Displacements of the Gravid Uterus. 

The gravid womb may suffer all the dislocations and flexions to which the 
non-gravid womb is liable. 

A dislocation of the uterus exists when it has shifted from its normal 
relations to the surrounding structures. Dislocation is another word for 
ectopy. A flexion of the uterus exists when its normal axis undergoes 
deviation. 

There is a normal position of the uterus proper to each stage of gestation — 
that is, the position undergoes a progressive change as the uterus is developed 
(see Figs. 90 and 91). 

These normal positions have been described under the head of " Diagnosis 
of Gestation." They must be carefully borne in mind when discussing the 
question of ectopy, especially during the first trimestrium. 

In a less conspicuous degree the axis of the uterus also changes with its 
development. The general change is towards straightening. The axis of 
the body at first forms a curve with the axis of the cervix, concavity for- 
wards ; as gestation advances, the axis of the body and that of the cervix 
tend to merge into one straight line. 

The dislocations of the gravid uterus are : retroversion and prolapsus, 
commonly coexisting — that is, either almost necessarily entails the other ; 
anteversion, upward displacement, and displacement to one or other side. 

The flexions are : anteflexion and retroflexion. Retroflexion often com- 
plicates retroversion and prolapsus. Retroflexion, pure and simple, of the 
gravid uterus can hardly exist. There may be complete procidentia. Retro- 
version and retroflexion are illustrated in Figs. 99, 100. 



Retroversion of the Gravid Uterus. 

The history of the subject is well given by Ramsbotham. Clinical observa- 
tions of several older authors show that retroversion and its consequences 
had been recognized by them. But it appears that Gregoire was about the 
first to describe it definitely. William Hunter and Smellie, both pupils of 
Gregoire, made it known in England. Hunter figured it from an observed 
case. 

1. Retroversion is the most serious form of ectopy. It is complete when 
the whole uterus is contained within the cavity of the pelvis ; this may for 
clinical convenience be called " pelvic gestation ;" incomplete when part is 
contained in the pelvic and part rises into the abdominal cavity. 

Hence complete retroversion is almost exclusively limited to the first three 
or four months of gestation. 

Frequency. — Retroversion of the gravid womb causing serious symptoms 
is comparatively rare. Dubois and Depaul hardly observed twenty cases 
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between them. In our experience it is much more common. As many as 
twenty or more have been admitted into St. George's Hospital alone. And 
retroversions not leading to serious complication — that is, cases in which 
relief is brought either by spontaneous abortion or by the rise of the uterus 
out of the pelvis, are certainly common. 

The Clinical History and Symptoms. — The symptoms are subjective and 
objective. Subjective symptoms lead the patient to seek advice ; then the 
objective symptoms come into evidence. During the first two months the 
patient may experience no serious distress, although the condition is gradu- 
ally, pari passu with the development of the uterus, proceeding to a climax, 
which, by the end of the third month, or soon afterwards, declares itself 
quickly, in some cases almost suddenly, by intense suffering. But in most 
cases, women who are accustomed to take note of their feelings experience 
in an aggravated degree the symptoms that attend retroversion in the non- 
gravid state. The pelvic signs are : a sense of bearing dow'n at stool, fatigue 
on walking, standing, or other exertion, with lumbo-sacral pain — " back- 
ache;" irritability of the bladder, frequent micturition, occasional difficulty 
in voiding the bladder, even passing attacks of retention. The general signs 
are : fatigue, malaise, disturbed digestion. At length, perhaps after some 
unusual exertion, as long walking, lifting weights, stooping and straining, 
the woman finds that she cannot pass the urine, and agonizing hypogastric 
and pelvic pain sets in ; not seldom vomiting ensues. 

Later on, the stage of impaction, locking, or incarceration arrives ; the 
subjective symptoms are still more urgent. They are — (1) those of pressure, 
with severe pelvic and abdominal pain ; (2) shock, the result of pain, inter- 
ruption of the bowel and bladder functions, and the local violence caused by 
the displaced uterus ; (3) reflex phenomena, straining or bearing-down, from 
the distended bladder and pressure of the fundus uteri upon the rectutn; 
(4 ; secondary or constitutional symptoms, as urinjemia and exhaustion, and 
sometimes albuminuria ; (o) numbness of the legs, from pressure on the sacral 
nerves. 

The sufferer is compelled to seek advice. 

The objective signs discovered are : first, those made out by abdominal pal- 
pation and percussion. This brings out pain. The abdomen is found larger, 
more prominent than the stage of gestation will account for. The area of 
dulness mapped out extends from the pelvis below to either flank, and fre- 
quently higher than the umbilicus. The sensation is that of great renitent 
or elastic tension. 

The shape of the projecting abdomen differs from that produced by the 
gravid uterus. It is more pointed. This is due to the distention of the 
bladder. Yet in answer to questions ad hoc, the patient and her attendants 
may declare that "she is constantly passing water." So far from leading 
the physician to accept this tale as evidence that the bladder is relieved, he 
ought to take it as strong presumptive proof that there is retention. There 
is no clinical aphorism truer than this: "Dribbling of urine is proof of 
retention." The bladder struggling spasmodically to overcome the obstruc- 
tion at the urethra, and further compressed by the abdominal muscles thrown 
into spasmodic reflex contractions, gets partial relief by driving a little urine 
through the urethra. If this did not take place, liquid being incompressible, 
the bladder must quickly burst. Now this accident is very rare. In any 
case it is a wholesome rule to pass the catheter. This proceeding is at once 
diagnostic and remedial. If an unusual quantity of urine— say forty to sixty 

ouifces is drawn ofl" sensible relief is obtained; the abdominal distention 

and projection fall, the abdominal walls become comparatively flaccid, per- 
mit freer palpation. The hand may sink down and feel the spinal column, 
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giving evidence that the tumor was not due to morbid growth or the gravid 
uterus. Search is then pursued by the vagina. The finger, instead of finding 
its way backward and upward as usual towards the sacral hollow and pro- 
montory to find the cervix uteri, is directed by the peculiar deviation of the 
course of the vagina upwards and forwards to the symphysis pubis, and the 
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HETROVERSION OF THE GRAVID UTERUS AT THREE MONTHS ABOUT. 

The cervix rises above symphysis, drags up and compresses urethra, causes retention and distention of bladder, 
and forward deviation of the vagina. 

cervix and os uteri are found close against the symphysis, or even lifted up 
above it, so as to be diflBcult to reach (see Fig. 99). The sacral hollow, in 
fact, is blocked by a firm rounded mass which projects the posterior wall of 
the vagina forwards. This mass is the body of the uterus which, fallen 
back, rolled over on its transverse axis, has thrown the cervix up and forward. 
The relation of the uterine axis to the pelvic axis is reversed. In vulgar 
phrase, the uterus is capsized. This is shown in Fig. 99. 
^^The uterus rolls over on its transverse axis, the fundus descending, the 
cervix ascending. The ascending cervix uteri drags up the attached base of 
the bladder, and this in turn drags up the urethra, so that the meatus is. 
commonly pulled up behind the symphysis, so as not always to be easily 
found. At the same time the base of the bladder and the urethra are com- 
pressed against the symphysis. Hence obstruction and retention of urine. 
Posteriorly other objective signs appear. The enlarged body of the uterus, 
driven down by the spasmodic reflex expulsive efforts, causes perineal pro- 
jection or bulging. Sometimes this sign is not conspicuous, but in others 
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it is very prominent. Halbertsma relates a case in which the fun.dus uteri 
actually opened the anus and partly protruded through it. 

Diagnosis. — Almost all the subjective and objective signs described as 
belonging to retroversion may be produced by other causes. Thus : a small 
ovarian tumor, an ectopic gestation-cyst, a fibroid tumor of the posterior 
wall of the uterus, a retrouterine hsematocele or abscess ; an accumulation 
of fecal matter in the rectum ; anything, in short, getting into Douglas's 
pouch may push the uterus bodily forward against the symphysis, and cause 
retention of urine. It must be borne in mind that up to this point we have 
been restricted to abdominal palpation and touch by vagina and rectum. 
We can at best take cognizance only of the physical condition of the parts 
as felt from below. 

We now proceed in our exploration. The problem is to determine the 
nature of the rounded mass in the sacral hollow. There are differentiating 
signs that will rarely fail to lead to a safe clinical conclusion. First. As a 
general rule, bodies getting into Douglas's pouch come from above the uterus, and 
so press the uterus downwards as ivell as forwards against the symphysis. Thus 
the vaginal portion and os uteri will, when the displacement is produced by 
bodies external to the uterus, be found low down near the vulva, and pointing 
downwards. The meatus urinarius is not drawn up, as is the case in retro- 
version. These conditions are enough to distinguish the case from retroversion 
of the gravid uterus. But commonly, by rectal examination, and combined 
vaginal and abdominal touch, the uterus may be ascertained to preserve its 
normal axis, the fundus pointing over the symphysis, in line with the vaginal 
portion. Of course, the sound passed into the uterus would make this relation 
quite clear, and the uterus thus defined, the mass felt behind the vaginal 
portion is proved by the process of exclusion to be something else — that is, 
one of the retrouterine bodies enumerated above. But the probability of 
gestation precludes the use of the sound at present. 

But without recourse to the sound w^e may conclude that, when the os 
uteri points downwards, and is carried low down near the pubic arch, the 
case is not retroversion. It remains to differentiate retroflexion from the 
cases in which the uterus is driven bodily downwards and forwards by some- 
thing behind it. There are two signs that help. First, retroflexion of the 
gravid uterus is almost invariably attended by retroversion ; the rolling over 
and descent of the body of the uterus will carry the cervix and os upwards, 
dragging the urethra and meatus as well. Thus, although the os may point 
downwards, it will be high up, perhaps on a level with or above the upper 
border of the symphysis, and hard to reach. Secondly, palpation above the 
symphysis may trace the cervix back into continuity with the body of the 
uterus. And, if the sound be used, it will not pass more than an inch beyond 
the os. The condition we have known to be most frequently mistaken for 
retroversion is retrouterine hismatocele. 

In both cases of retroversion and retroflexion the test of reposition or 
reduction comes into operation. 

History, again — most treacherous of guides — may help. If there is clear 
evidence of regular menstruation, pregnancy may be excluded, and the sound 
may be used. 

The causes of retroversion and retroflexion form an intimate part of 
the history. Denman, Dubois, Jacquemier, even Ramsbotham and later 
authorities, attributed the accident almost exclusively to distended bladder. 
The error of this doctrine was demonstrated by Tyler Smith,^ who urged 
that retroversion of the gravid womb was simply a continuing condition 
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from retroversion existing before gravidity. We think that, as a general 
rule, this is satisfactorily proved. We ourselves have traced the continuity 
in several cases. On the other hand, it is true that in some cases the dis- 
location may be produced suddenly under the pressure of the intestines 
upon the fundus uteri during severe effort in the stooping posture, as in lift- 
ing heavy weights, and a full bladder may under such effort contribute to 
the displacement. The cases resulting from prsegravid retroversion may be 
distinguished as of gradual development. The growing uterus in its eccentric 
enlargement occupies more and more space, and at last compressing the sur- 
rounding soft parts against the unyielding walls of the pelvis, in which it is 
locked, the pressure-symptoms arise. Behind, the rectum is compressed, 
leading to constipation, sometimes to tenesmus and dysenteric symptoms. 
When the fundus comes down near the anus, reflex irritation ensues, strain- 
ing efforts follow ; the sacral plexus pressed upon, cramps and pains are felt 
down the thighs; the bladder drawn up, the urethra compressed, retention 
of urine and distention of the bladder quickly follow. This is another 
source of reflex irritation, and violent efforts to void the urine are added to 
the effort of defecation. Thus we see that the retention of urine and dis- 
tention of the bladder are consecutive upon, not causative of, the displace- 
ment of the uterus. It is the old story of ro vcrepov -poTEpov. 

When dislocation is produced, ab origine, under the direct influence of 
straining or pressure, the case may be called acide retroversion. The large 
uterus filling the pelvis, locked in it, equally compresses the urethra and 
causes retention. So in this case, as in that of gradual rise, the retention of 
urine is the consequence, not the cause. It is doubtful whether distention 
of the bladder simply is ever an adequate cause of retroversion. When the 
uterus is pushed forward by a body from behind, the retention is clearly due 
to the external pressure. The presumption is strong that the retention 
found associated with retroversion is equally due to pressure. 

An analogous cause is vomiting. This may lead to acute retroversion. 

A sudden fall upon the back may cause retroversion. This was the case 
in a woman brought to St. George's Hospital. 

Retroversion may result from a fibroid outgrowth from the posterior wall 
of the uterus. The mass getting fixed under the promontory of the sacrum, 
the lower part of the uterus rises as gestation proceeds, until at length the 
eccentric pressure obstructs the bladder and the bowel. In one case of this 
kind we were compelled to remove the whole organ. The compression to 
which the uterus was subjected led to gangrene. The case is described in 
the " Diseases of Women." The preparation is in St. George's Museum. 

An ovarian or fibroid tumor may prevent the uterus from rising out of 
the pelvis. 

Another cause of retroversion is from the posterior wall of the uterus 
being bound down by adhesions. Most commonly, we believe, adhesions ex- 
isting before gestation are in great measure atrophied or absorbed under the 
stretching produced by the growing organ. But sometimes adhesions may 
hold the fundus uteri back under the promontory ; then, the lower segment 
of the uterus rising under the development of gestation, retroversion is pro- 
duced. Blundell relates a remarkable case. A young lady ruptured an 
ovarian cyst when single, conceived when married, had retroversion of the 
gravid uterus irreducible from old adhesions, and died. 

Narrowing of the pelvis, especially a too-jutting promontory, has been 
noted (Bailly, Callisen, Boivin) as a predisposing cause. It is obvious that 
in such a case the fundus in its rise, impinging under the over-arching 
promontory, may easily be directed backwards. 

Incomplete Retroversion or Retroflexion. — It often happens that retroversion 
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of the gravid womb tends to spontaneous cure. It is usually imagined that 
this is effected by the uterus suddenly or gradually liberating itself, as it en- 
larges, from the pelvic cavity. It is true that in most cases this occurs. In 
some instances, however, the train of events is as follows : Up to the end of 
the third or fourth month of pregnancy there is pelvic gestation, with retro- 
version or retroflexion. At this stage the effects of eccentric pressure upon 
the pelvic contents are often felt ; they may, however, gradually subside, 
and yet, on examination by the vagina, a retroflexion or a retroversion is 
discovered. W hat is the explanation of the disappearance of the symptoms ? 
The ovum has continued to grow, and a pouch-like diverticulum has formed 
from the upper surface of the uterine walls. This as it enlarges receives the 
greater bulk of the foetus, and so at last only a lesser pouch containing a 
lesser portion of the foetus remains as the retroflexion or retroversion in the 
pelvis. 

In this way is produced the incomplete retroversion or retroflexion called by 
the French the " sacciform dilatation of the uterus^ Here we find an interest- 
ing application of Bandl's description of the peculiar formation of the lower 
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Showing iNcoaiprKTE uktroflexion or gkavid uterus. The bisacoulated uteuus. (KonEBT Barnes.' 
R. Rectum, ou. Os uteri, b. Urethra and bladder. 

segment of the uterus. The pelvic pouch which contains the head or breech 
is formed by the stretching of the lower segment below Bandl's ring. The 
abdominal pouch which holds the larger bulk of the foetus is formed by the 
growth of the body of the uterus proper. 

These two pouches thus formed may persist throughout the pregnancy, the 
larger one in the abdominal cavity, the less one in the pelvic cavity. 
These phenomena have been distinctly traced and observed from beginning 
to end by Robert Barnes. The above process may be regarded as the 
ordinary way in which Nature releases herself from the dangers of pelvis- 
locked uterus. In some cases the advancing enlargement of the abdominal 
pouch lifts out the pelvic pouch. Thus the gestation becomes wholly ab- 
dominal. 
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This favorable issue, however, does not always arise. The two pouches 
develop as described ; the pelvic portion still remains so considerable that 
the OS uteri is kept fixed above and behind the symphysis pubis ; and so, 
when the patient falls into labor, the pelvic cavity is filled with the pelvic 
pouch containing, perhaps, the child's head ; and it is thus impossible to 
lower the os uteri into the pelvis, and so to afford a passage for the foetus. 
This is shown in Fig. 100. 

Merriman and Denman related cases which appear to have been of this 
kind. fScanzoni (" Lehrb. der Geburtsch," 1867) says the " partial " retrover- 
sion is rather a fault of form than of position. It is always caused by 
pressure of the part of the child upon the posterior lower wall of the uterus, 
and is especially observed when, with slight pelvic inclination, the fundus 
of the uterus falls down through the relaxed abdominal walls. The trunk 
of the child thus sinking forwards, the presenting head pushes the relaxed 
hinder wall into the sacral hollow in form of a sac. The vaginal portion 
(cervix) is pushed forwards. This form, Scanzoni says, is only seen in the 
last two months. It causes no interruption to pregnancy. But Hecker 
observed a remarkable case in the sixth month. After repeated attacks of 
dysuria, active pains set in ; the fundus was felt above the womb, the os 
uteri above the symphysis, the pelvis filled by a uterine pouch. This at 
length rose out of the pelvis, and the membranes came down. Oldham 
relates a still more striking case ("Obstetr. Trans.," 1860). 

This case again illustrates Bandl's description of the behavior of the lower 
segment of the uterus. The head, instead of lodging in &nd distending the 
yielding anterior wall of the lower segment, as is the rule, finds accommoda- 
tion in a pouch formed in the posterior wall of tne lower segment. 

The following case was seen by Robert Barnes in conjunction with Drs. 
Hilliard and Brunton. A lady, a week before term of gestation, complained 
of headache and oedema of the face and legs. The urine contained albu- 
men, blood-disks, and casts. Taken in labor, no os uteri could be found 
until ansesthesia was produced. The posterior wall of the vagina was then 
felt closely compressed against the anterior wall by a rounded firm mass 
filling the cavity of the pelvis. Passing the finger up the vagina, the os 
uteri was found soft and patulous above the symphysis. Through the os 
could be felt a hard rounded mass, which was taken to be the foetal head 
covered by the membranes. This head came close to the rounded mass in 
the pelvis, giving the idea of two heads interlocking. This intrapelvic mass 
presented a hard ridge unlike the head, and Dr. Brunton, on careful auscul- 
tation, could only hear one foetal heart. The abdomen was irregular in 
shape ; the enlargement was transverse and bilobed, suggesting twins. An 
endeavor was successfully made to push up into the abdomen the mass that 
occupied the pelvis, so as to enable the head which lay above the pelvis to 
be seized by the forceps. When the mass was lifted into the abdomen, the 
OS uteri came down into the centre of the pelvis. The cervix was then 
dilated by Barnes's bags, and delivery effected by the application of the 
long forceps. The child, small but mature, was born alive. Next day 
mother and child were doing well. The case proved to be one of incom- 
plete retroversion ; a pelvic pouch contained the breech, an abdominal pouch 
contained the head. The pressure upon the pelvic and abdominal vessels 
and upon the bladder was probably the cause of the albuminuria. 

Terminations. — 1. Recovery may happen by restoration of the uterus spon- 
taneously — perhaps the most frequent event — or by surgical manipulation. 

2. Recovery is occasionally eflfected by the safety-valve process of partial 
outgrowth or sacculation of the uterus upwards into the abdominal cavity — 
that is, by the conversion of " complete" into "incomplete" retroversion. 
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3. Recovery by abortion is not uncommon. The immediate diminution in 
bulk of the uterus and the cessation of the attraction of blood to the pelvis 
bring quick relief. Arthur Farre says ■} " The sequels*, when reposition 
cannot be effected, are usually premature expulsion of the ovum, or sloughing 
of the uterine parietes, and slow discharge of the contents by fistulous open- 
ings into the vagina, rectum, or bladder." Some of the cases thus described 
were most likely cases of ectopic gestation. 

4. Death by blood-poisoning ; the matters which should be excreted by 
the kidneys being retained in the system — urincemia. This, Robert Barnes 
says, was the main cause of death in four cases observed by himself. Braun"^ 

Fig. 101. 




\ 

Showing iitervs and ulaudeu, fuoh a r atal case (Dk. Chambers's). Specoien in St. Thomas's. 

(Robert Bajines.) 



relates a case in which death followed eclamptic attacks associated with 
Bright' s degeneration of the kidneys and secondary urremia. 

5. In many cases conjoined with urinremia there is disease of the bladder, 
as intense congestion, hemorrhage from the mucous membrane, excessive 
distention and paralysis, inflammation, even sloughing of the mucous coat. 
Schatz relates'^ a case in which not only the mucous coat but the muscular 
coat also became necrosed and entirely separated. Several cases are recorded 
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of partial or complete exfoliation of the mucous coat. Robert Barnes has 
seen one. Wardell and de Havilland Hall describe one ("Brit. Med. 
Journ.," 1871). fn this case Wardell regarded the membrane cast as a 
croupous plastic exudation. On its inner surface were gritty deposits con- 
sisting of oxalate of lime and uric acid. Moldenhauer relates (" Arch. f. 
Gynakol.," 1874) a fatal case in which the whole raucous coat, with muscular 
fibres attached to it, was found detached, necrosed in the bladder. The 
pyramids of the kidneys were full of blood. Luschka (" Virchow's Archiv," 
1854) relates the case of a woman who died in the twentieth week of gesta- 
tion after three weeks' retention ; the catheter failing, the bladder was tapped 
above the pubes. She died twelve hours after the operation. Exfoliation 
of the mucous membrane of the bladder is not necessarily fatal. 

6. Death from rupture of the Madder. The case narrated by Lynn (1771) 
is that referred to by William Hunter. Van Doeveren, of Groningen (1765), 
relates two similar cases. Schwarz relates a case ("Medical Record," 1880). 
This issue would be more frequent but for four compensating factors: (a) 
dribbling or overflow ; (/?) stretching of the bladder ; (7) absorption or ex- 
osmosis from the bladder ; {6) diminished secretion of urine, the skin throw- 
ing off water, in all probability charged with urea. Thus death will occur 
from urinsemia, shock, and exhaustion long before the bladder will burst. 
Probably some sudden sprain or violence brought to bear upon the distended 
bladder is necessary to determine rupture. The quantity of urine that 
gathers varies from three to twelve pints. In Dr. Chambers's case the 
woman measured 39 inches round the abdomen. It was at first supposed to 
be an ovarian tumor. Twelve pints of fluid charged with blood, and having 
scarcely any urinous odor, were drawn off. A foetus of four or five months' 
gestation was removed. The uterus was fixed in the pelvis. At the autopsy 
the bladder was found to contain two pounds by weight of black clot. There 
was no trace of peritonitis. There is a grand specimen in St. George's Mu- 
seum showing enormous dilatation of the bladder and ureters, with necrosis 
of the inner layers of the bladder and appearances of the bladder having 
given way. The history is wanting. The foetus is of about four months. 

7. Peritonitis has been described as a cause of death. We believe it to be 
rare. In five fatal cases seen by us there was no peritonitis. Misley, how- 
ever, relates a case ("Med. Times and Gaz.," 1855) in which, after reposition, 
the patient died, twenty days later, of peritonitis. Adhesions of intestines 
were found, and the ureters were distended fourfold. This latter fact ren- 
ders it highly probable that, like the great majority of cases, retrograde 
obstruction to the function of the kidney was an important factor in the 
fatal issue. In some cases where no autopsy w^as made, peritonitis has been 
inferred from the intense pain. But this sign is fallacious. In cases where 
pain had been so interpreted, autopsy revealed no trace of peritonitis. 

8. Death may ensue from gangrene of the uterus, or other parts compressed. 
Burns says inflammation and gangrene of the vagina and external parts 
have been produced. We have already mentioned a case — the one in which 
the uterus was removed by gastrotomy, in which the uterus, enlarged by 
fibroids, fell into necrosis. 

9. Shock and exhaustion enter into every case, but they may be the main 
fatal factors. 

10. Rupture of the posterior tvall of the vagina, caused by violence of the 
expulsive efforts, has been noted. 

Treatment. — If the displacement is recognized in the early stage, before 
urgent symptoms have arisen, the simple and effective treatment is to keep 
the uterus in situ by a suitable Hodge pessary. In this way not only may 
abortion be frequently averted, but the occurrence of incarceration and the 
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atteudent dangers will be obviated. If this opportunity be lost, and the case 
has developed into danger, successful treatment becomes more doubtful, but 
the course to be pursued is well-defined. 

1. Pass the catheter. Use a flexible male instrument, and, in anticipation 
of difficulty, it will generally be wise to induce anesthesia. The point of 
the catheter must be directed close up behind the symphysis. It is not 
always easy to empty the bladder, even when the catheter has entered it. It 
should at first be passed in as far as it will go ; then, as the urine ceases to 
flow, draw it gradually forward, and generally more urine will continue to 
flow ; towards the end, gentle external pressure should be made. The 
bladder, it must be remembered, is paralyzed. Sometimes the stream is 
obstructed by detached mucous membrane, by blood-clot, or mucus. Where 
this is suspected, a stream of tepid water may be injected through the catheter. 

2. The bladder being emptied, the reduction of the uterus by taxis may be 
tried. Difficulty from two causes may oppose. Adhesions may bind the 
uterus down, as in Blundell's case. Moldeuhauer's case is a similar example. 
We believe this complication is very rare. 

The other difficulty is from the swelling of the parts contained in the 
pelvis. When the bladder is emptied, under rest this may to some extent 
subside, so that it is not desirable to push the attempt at taxis too abruptly. 
If gentle eflTorts do not succeed, it is wiser to keep the woman on her left side 
in a semi-prone posture, to give a subcutaneous injection of morphia, to empty 
the bowel by enema, then to introduce a Barnes's bag into the rectum. In 
this way Playfair reduced the uterus. In one case in Robert Barnes's hands, 
at the London Hospital, this plan failed ; but in two others at St. George's 
it completely succeeded. 

This failing after some hours, taxis may be again tried. The manoeuvre 
is as follows : The patient under ansesthesia, in semi-prone posture, one or 
two fingers are passed up the rectum so as to get a fair purchase on the right 
side of the fundus of the uterus. Steady pressure is then made, not directly 
upwards, but over towards the left ilium. The object is to release the uterus 
from the over-arching promontory. Thus pushed over to the side the fundus 
finds room in the retreating excavation at the side of the promontory. As 
soon as this is attained, the fundus will rise forward with little difficulty, 
sometimes even with a spring. We have succeeded in a difficult case by 
what may be called the bipolar method — that is, by combining with pressure 
on the fundus, as described, traction of the cervix in the opposite direction. 
It may even be useful to pull upon the cervix by help of Barnes's axis- 
traction vulsellum forceps. 

3. Induction of abortion. Taxis failing and urgent symptoms persisting, 
reduction must be facilitated by first lessening the bulk of the uterus. This 
can be done in one of two ways. If the os uteri is accessible, a sound or 
stilet may be passed into the uterus to puncture the nmniotic sac, and even 
to break up the ovum. The immediate effi^ct of this is to reduce the volume 
of the uterus. Then the tissues generally shrink a little, and the taxis, tried 
again at the end of a few hours, may be successful. At any rate the exces- 
sive pressure is lessened, and time is gained. The next efl^ect is abortion. 
The ovum cast out or extracted, a further reduction of volume is gained, 
and, as far as pressure is concerned, the danger may be considered at an end. 
But it may be difficult to reach the os uteri ; then we have a resource in 
tapping the uterus through its posterior wall. The best instrument is 
Dieulafoy's aspirator-trocar. The forefinger of the left hand applied inside 
the vao-ina or rectum discovers the most bulging part of the uterus, and the 
trocar,'guided by it, is pushed into the uterus, taking care to enter perpen- 
dicularly. The rectum is to be preferred, as oflTering more certainty of 
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penetrating into the body of the uterus. If this has been successfully practised, 
abortion follows. 

Where it has been found impossible to pass a catheter, reduction of the 
uterus being also impossible, the expediency of puncturing the bladder above 
the pubes may be considered as well as puncturing the uterus. The aspirator- 
trocar may also serve to puncture the bladder. In the " Obstetrical Opera- 
tions," three cases are recorded. 

When the symptoms are not urgent, the bladder being kept empty, and 
there is no marked eccentric pressure, it is not wise to use any great effort 
to reduce at once. We may try the action of a Hodge pessary. The gradual 
influence of this instrument may reduce the uterus within twenty-four hours, 
as we have seen in a case at St. George's Hospital. The pregnancy was not 
disturbed. 

After-treatment. Absolute rest, care in emptying the bladder by catheter 
every six hours, sedatives, light diet, combine the principal indications. The 
bladder will demand special care, as cystitis is common. An important point 
after reduction is to prevent the uterus falling back again by adjusting a 
Hodge pessary. Richter, Baudelocque, and Simpson advised this. Looking 
to the history of retroversion, and regarding it as a condition existing before 
pregnancy, the prophylactic treatment should have prominent attention. We 
have on many occasions used a pessary to support the uterus when retroverted 
during the first three months of pregnancy, as a precaution against impac- 
tion, and to obviate and relieve retention of urine. 

Retroversion, or rather retroflexion, may occasion difiiculty even after 
delivery at term. The uterus remaining uncontracted, and therefore en- 
larged and flaccid, may bend back, and become locked in the pelvis. Reten- 
tion of urine may result. This accident will be more fully described in the 
history of labor. 

The general rules, then, may be thus summed up : (1) Empty the bladder ; 
(2) make a gentle attempt at reposition ; (3) if this fail, be governed by the 
urgency of the case ; if there be great distress, induce abortion or puncture 
the uterus by the aspirator-trocar, and wait ; (4) when abortion has taken 
place, make further cautious attempts to reduce; (5) if there be still difii- 
culty, wait again; (6) when the uterus is reduced, support it in position by 
a suitable Hodge pessary. 

The history of partial or incomplete retroversion, with sacculation in the 
abdomen, more properly belongs to " dystocia," under which head it will be 
described. 

Prolapsus or Procidentia of the Gravid Uterus. — This may be real or 
apparent. A minor degree of prolapsus is frequent in early gestation. We 
have seen that it exists in one form as a condition of retroversion. But it 
may exist without the retroversion to the extent previously described. The 
uterus rests upon the pelvic floor, the os pointing between the labia, and the 
fundus not seated below the promontory, but pointing to the brim. The axis 
of the uterus will pass in front of the promontory. 

'f he effects of this descent are (1) to pull down the bladder and to cause 
irritability of the bladder; (2) to press upon the rectum and cause constipa- 
tion. Locomotion is also somewhat impaired. 

In such a case it is wise to raise and keep the uterus at its proper level. 
This is done by adjusting a suitable pessary. It should be worn iintil the 
uterus is large enough to rest upon the brim. This will commonly be about 
the fourth month. 

In some cases, comparatively rare, the gravid uterus escapes almost 
entirely from the pelvis, the os uteri being found at the lowest extremity of 
a rounded fleshy mass. The vagina is completely everted, and forms a cov- 
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ering for the procident mass. As the uterus grows it is liable to become 
gripped by the vulva and strangled. Hence the obvious importance of 
early reduction. It has happened that procidentia persisted beyond the 
sixth month of gestation, when reposition can hardly be effected unless the 
uterus be first reduced in bulk by removing its contents. 

The subject belongs more properly to dystocia. We may here state that 
conception may take place in a procident uterus, copulation being performed 
within the cervix uteri. 

Procidence may occur suddenly under severe strain. 

Apparent procidentia consists in hypertrophic elongation or outgrowth of the 
cervix uteri. This will be described under "Dystocia." 



Anteflexion and Anteversion of the Gravid Uterus. 

For the greater part of our precise knowledge of this subject we are 
indebted to Graily Hewitt.^ 

In early pregnancy there occurs, as we have seen when describing diag- 
nosis of gestation, Fig. 96, a normal increase of nutation of the uterus. 
Hence in many cases a degree of irritability of the bladder. But in some 
cases this nutation is so extreme that the fundus gets locked behind the 
symphysis. Incarceration with anteversion is necessarily less frequent than 
with retroversion. The symphysis presents no overarching like the promon- 
tory to prevent the rise of the fundus uteri. But it may occur. Hewitt 
cites cases from other authors, and describes cases that came under his own 
observation. 

As in retroflexion, anteflexion may take place after pregnancy has begun, 
or it may have existed before the pregnancy. Hewitt thus sketches the his- 
tory : " In many cases the uterus is anteflexed in the first or second degree 
with first degree of anterior rotation. Pregnancy occurs. An unusual 
degree of sickness is observed from almost the moment that pregnancy 
begins. There is great frequency of micturition. Walking and sitting ag- 
gravate both these symptoms. The patient is more or less uncomfortable in 
other respects. This condition persists up to the middle of the third month. 
Then the symptoms undergo a change — either improve or become very much 
worse. If they improve, that indicates that the bend in the uterus has given 
way, the organ is expanding more easily, and rising up out of the pelvis. 
If, on the contrary, there is intensification of the symptoms, this means that 
incarceration is present. The incarceration, perhaps, is only temporary; at 
the end of a few days the expansion does the work required, and the uterus 
rises. 

"In anothe* set of cases the history is as follows: The uterus has been 
anteflexed for some time. It is hard, rigid, and firm in texture. Pregnancy 
occurs. Instantly great pain is felt ; sickness is very troublesome ; so, also, 
great micturition. The patient continues to go about ; the uterus is not kept 
at rest; at the end of about two months abortion occurs. In some cases the 
patient loses blood from time to time — the indication often of impending 
abortion, but not necessarily so." 

The diagnosis is not difficult. The os uteri is very far back, and the dense 
resisting tumor, the anteflexed uterus, is felt through the vaginal roof As 
it increases in size it assumes an oblique position. This was so in Ulrich's 
fatal case, and Hewitt verified it in two cases. The treatment in the milder 
cases consists mainly in rest and expectancy, giving the uterus time to right 



' Diseases of Women, 4th ed., 1882. 



268 



ANTEFLEXION". 



itself under advancing development. The dorsal or reclining postures are 
to be observed. In more severe cases the patient must take to bed. An air- 
ball pessary, worn from time to time, may by elastic pressure lift up the 
uterus. Hewitt speaks well of his cradle-pessary in some cases, and reason- 
ing from our own analogous experience in retroversion, we cannot doubt the 
importance of this practice. The caution, however, is necessary, that the 
patient should be under observation, and not indulge in free exercise. 

Anteflexion of the gravid uterus, with lax or pendulous belly. The " uterus 
en besace." This condition is observed in some women whose tissues are 
weakened and left stretched by previous gestations. The abdominal walls 
offer no support to the growing uterus, and the uterus itself, partaking of 
the general laxity of tissue, bends or bags forwards, riding over the symphysis 
like a pack-saddle. In some cases there is actual hernia of the body of the 
uterus, the recti muscles having been stretched asunder in labor, so that the 
fundus uteri is covered only by stretched aponeurotic membrane, connective 
tissue, and skin. 

The uterus may develop to term under this condition, and give rise to 
dystocia, from lack of aid of abdominal muscles and loss of relation between 
its axis and the pelvic axis. How to deal with this case will be described 
under " Dystocia." During gestation, the case is best met by a well-adjusted 
belt, which grasps the uterus well from below, carrying it back and upwards, 
thus supplementing the lost power of the abdominal walls. 
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THE DISEASES OF GESTATION. 

" Fcemiiia plurimis afficitur malis ex sola graviditate oriundis." — Boerhaave. 

As a general proposition it may be stated that the diseases of the gravida 
may be divided into : 

A. Pathological exaggerations of the physiological conditions of gestation. 

B. Pathological processes continued from the pre-gravid state, or grafted 
upon the gravid state. In either case the disease, in its origin independent 
of the existing gravidity, becomes modified by it. 

The diseases which are the expression of physiological excesses are essen- 
tially, if not directly, diseases of high nervous and vascular tension ; and the 
pathological processes originating independently of the gravid process equally 
fall under the influence of the high tension of gravidity. 

The diseases of the gravida are thus stamped with an opposite character 
to those which affect the puerpera. The diseases of puerpery are essentially 
diseases of lowered nervous and vascular tension. 

The characteristic diseases of gestation then are convulsions in various 
forms, hemorrhages, effusions, albuminuria. The characteristic diseases of 
puerpery are septictemia, thrombosis, mania. The first class have for their 
genetic feature centrifugal force, action from the centre to the periphery. 
The second class have for their genetic feature centripetal force, disintegra- 
tion of tissue, absorption, excretion. 

The study of the diseases of the gravida is rich in illustrations of the 
genesis of disease even beyond the domain of gestation. In this study we 
may acquire faith in the aphorism: Pathology is simply physiology ivor king 
under difficulties. 

There are few opportunities of observing the initiatory stages of morbid 
processes with so much precision, under conditions so simple and so complete 
as those afforded by gestation. A woman who becomes pregnant may be 
regarded as the subject of a scientific experiment performed under more 
exact conditions than can often be commanded in the physiological labora- 
tory. We begin with a healthy subject. She becomes pregnant. From 
that moment she is under the dominion of a new impulse which, acting upon 
every tissue and every organ, tests their structural soundness and working 
capacity. Hence the aphorism or law which we have already enunciated : 
Pregnancy is the great test of bodily soundness. 

If the subject prove sound, and no serious disturbing cause from without 
intervene, the equilibrium between the new motive power, and the organs 
acting under this power, is preserved. But if from any cause the happy 
balance be disturbed, so that the physiological strain upon the organs be in 
excess of their capacity to respond, there will be danger of a break-down. 
In the gravid state the system strained to the utmost does not easily tolerate 
the concurrent course of physiological processes carried to excess, or of 
engrafted pathological processes. The consequence is, either that the patho- 
logical process will develop into more serious degrees, entailing perhaps 
organic changes, not ceasing with the gravidity ; or that the system, rebel- 
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ling under the pressure, refuses to carry on the gravid process ; and so 
abortion solves the difficulty, thus not seldom averting a fatal issue. 

Abortion, then, is an indication of a system or organ overtaxed, or of 
disease ; and is a means adopted by nature for relief or cure. That is to 
say, abortion is often conservative as regards the gravida. 

Under the testing power of gestation, latent morbid conditions are evoked. 
Of this law many instances will appear in the sequel, illustrating the genesis 
and evolution of disease. To cite one here, ague may be mentioned. Years 
after having suffered from ague, the subject considered cured will be seized 
with aguish fits on becoming pregnant. Paget has called attention to the 
like revival of ague under the trial of surgical operations. 

Physiological processes strained to excess do not necessarily induce abor- 
tion. Mother and child may be imperilled or destroyed, or they may 
struggle on with more or less distress to the natural termination. Certain 
phenomena, sometimes regarded as diseases, really serve as regulators or 
moderators of the forces at work, tending to keep the equilibrium. Amongst 
these may be cited, salivation, pyrosis, vomiting, diarrhoea, hemorrhage, as 
hjjemoptysis apart from tuberculosis, hrematemesis, meltena, hsematuria, burst- 
ing of superficial veins, hemorrhage from the cervix uteri and vagina and 
from the decidual cavity. Thus abortion and other evils are averted. 

Nor do independent morbid processes necessarily lead to abortion. But 
when abortion does not ensue, the morbid processes already in action are 
likely to be intensified, and to persist after the gravidity is over. On the 
other hand, most of the diseases arising out of excess of physiological actions 
may, when the gravidity is at an end, disappear, leaving no trace of organic 
lesion. 

These leading facts before us, we can with more intelligence follow the 
evolution of disorder and disease in the gravida, and grasp the relations of 
phenomena essentially linked together but which must be described in suc- 
cession. 

A. Pathological exaggerations of physiological processes proper to 
gestation, or pathological conditions arising in the previously healthy woman 
under the impulse of gestation. 

The logical and clinical order of exposition of these conditions is the same 
as that pursued in the chapter describing the natural history of gestation. 
If we take the nervous system first, it is because there is reason to believe 
that this part of the organism is first affected ; but it must be remembered 
that the vascular system and the other organs, and notably the blood, almost 
immediately feel the new impulse, and work for good or evil with the nervous 
system. 

The Neuroses of Gestation. — The increased psychical, emotional, and 
diastaltic mobility occasionally reveals itself in ultra-physiological excess. 

A general proposition may be stated which applies more or less to all 
nervous aberrations of gestation. The nervous system is tripartite in 
analysis, but it is one in reality. The emotional function is rarely affected 
without involving the psychical and diastaltic functions, and so it is with 
each in turn. We may, indeed, often discern which is the first to be dis- 
turbed ; it is nevertheless abundantly proved by clinical observation that all 
three functions are quickly affected together ; and that as the disturbing 
acts become more frequently repeated in one direction, the stronger, the 
prompter is the associated disorder of the other functions or nervous centres. 
We have not here dwelt distinctly upon the ganglionic centres and the 
functions of this system. But although not so open to direct observation, 
there can be no doubt that this part of the nervous system is in equal 
solidarity with the rest. 
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B. A group of Paralytic Affections. 1. Of the special senses, as amau- 
rosis, deafness, loss of taste, loss of smell. Hemiplegia, paraplegia, depending 
or not upon lesion of the nervous centres. 

The neuroses developed under excess of physiological action are : 
a. A group of convulsive affections — as vomiting, singultus, reflex con- 
vulsion simple (cramps, tvvitchings in the legs), epilepsy, tetanus, chorea, 
hysteria, puerperal eclampsia (including the history of albuminuria gravi- 
darum). 

6. Reflex paralysis, as paraplegia. 

c. A group of mental disorders (including puerperal insanity). 

The Vomiting of Gestation.— Usually classed with the diseases of the 
stomach, we do not hesitate to place it first in the rank of convulsive dis- 
orders. The familiar symptom of physiological gestation is simply the 
expression of the concomitant high nervous tension. When a new motive 
force is created, there must be a provision for the maintaining the balance 
between the quantity generated and the quantity applied to its destined use. 
Any excess must be discharged. Vomiting helps to perform this regulating 
ottice. It is even less rational to call vomiting a disease of the stomach than it 
would be to ascribe to disease of the stomach the vomiting which attends 
disease of the kidney or of the brain. The stomach may be perfectly 
healthy. It is simply the seat of election for the discharge of superfluous 
nervous energy. 

Etiology of the Vomiting of Gestation. — Given the centric irri- 
tability, what are the eccentric or peripheral irritants ? The first class of 
causes must be sought in the womb itself. Bretonneau supposed that the 
sympathetic vomitings depended upon the difficulty the uterus experienced 
in distending, and upon the special irritation that might result from its 
rigidity. Translated into the language of modern science, "sympathetic" 
is "reflex." Many facts lend support to Bretonneau's theory. Thus the 
vomiting is more severe in first pregnancies ; it occurs early in pregnancy — 
that is, when the new growth is telling most upon the undeveloped uterine 
fibre ; whenever the uterine fibre is suddenly or rapidly stretched, especially 
in pregnancy, vomiting readily occurs, as under the rapid formation of liquor 
ainnii, the spontaneous or artificial dilatation of the cervix. The occurrence 
of vomiting in the morning on assuming the upright posture is also explicable 
on this hypothesis. This posture causes a sudden hydraulic pressure upon 
the uterine vessels, thus distending the uterine tissue. 

In another class of cases the uterus, subject to external pressure, excites 
vomiting. Moreau relates a case of locking of the uterus under the promon- 
tory, in which severe vomiting set in, relieved on releasing the uterus. Mayer 
and Ulrich give cases of vomiting with anteflexion, relieved by supporting 
the uterus. Graily Hewitt 'insists that the cause is anteflexion or retro- 
flexion, and explains the morning attack by the sudden change to the 
upright posture, thus throwing the weight of the intestines upon the uterus. 
But it is a fact that vomiting often comes on before getting up. Accepting 
to a certain extent Hewitt's theory, we believe the morning sickness is more 
frequently due to hunger and weakness. And we have another theory to 
offer. Its constant occurrence in the morning seems to imply that at this 
time there is a maximum of central nervous irritability, so that comparatively 
slight peripheral causes will then act with more effect. The immediate 
irritating cause we believe to be the stretching of the uterine fibre under the 
eccentric pressure of the growing ovum and the turgescence of the uterine 
vessels. This turgescence receives a sudden increment under the hydraulic 
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pressure which takes place on assuming the erect posture. In addition to 
this, there is the proclivity arising from fasting. 

An analogous condition is seen in some cases of dysmenorrhcea, especially 
if depending upon narrowing of the os externum uteri or flexion — frequent 
causes. Here the analogy between menstruation and gestation is enforced. 
In both there is the predisposing exalted nervous tension and the uterus 
distended by developed decidua and blood. 

Rapid artificial distention of the non-pregnant uterus will cause vomiting. 
This is seen in dilatation by laminaria-tents. 

Certain morbid conditions of the uterus give rise to vomiting. Henry 
Bennet and Richelot recognized inflammatory conditions of the cervix as 
the cause. 

Emotions, if intense and of oppressing kind, may start uncontrollable 
vomiting. Robert Barnes saw in consultation a lady who suffered severely 
in her first gestation, went lightly through the three succeeding pregnancies, 
and when one month pregnant for the fifth time, underwent severe family 
trials, came home exhausted, was attacked by unremitting vomiting, and 
died in a few days. We have seen other cases of vomiting induced by severe 
mental shock, also ending fatally notwithstanding the induction of abortion. 
Vomiting so induced under the exciting action of emotion is indeed the most 
dangerous form. In another case, that of a young lady of singular beauty, 
incoercible vomiting set in between two and three mouths after marriage. 
She had conceived probably immediately after marriage. Her husband 
committed murder and suicide. The wretched widow also found herself 
syphilized. Haunted by the dread of bringing forth a child foredoomed to 
insanity and syphilis, she implored that abortion might be induced. Her 
prayer was not assented to, and in a week she died exhausted. 

An offending body in the uterus is a not infrequent cause. Thus we have 
known a dead foetus retained cause severe vomiting until it was expelled. 
A diseased placenta or foetus will act in like manner. Some of the most 
severe cases we have met with were cases of hydatidiform degeneration of 
the placenta. This probably acted, partly, at least, by distending the uterine 
fibre. McClintock relates a case of severe vomiting due to an intrauterine 
polypus. This is not uncommon. Pain and vomiting cease when the polypus 
is extracted from the uterine cavity. The retention of a detruncated head 
in utero may have the same effect. Perfect relates a case. Dance relates a 
fatal case at three and a half months in which he found inflammation of the 
decidua; another, also fatal,^ fi'om inflammation of the chorion and amnion 
at four months, and a third from softening and engorgement of the uterine 
walls. 

Intercurrent Disease. — We have known whooping-cough attacking a preg- 
nant woman determine severe vomiting. This is not surprising when we 
reflect that a convulsive affection is grafted upon a system strongly predis- 
posed to convulsion. 

Alcoholism has in our experience given rise to or kept up severe vomiting 
This form is the more grave because alcohol is the popular remedy, and one 
most easily abused. 

Albuminuria, as a cause, was pointed out by Sir J. Simpson. We have 
verified this on many occasions. Usually eclamptic convulsions attend albu- 
minuria ; and it is not surprising that convulsion in the form of vomiting 
should be evoked. 

There has been noticed a deficiency of urea in the urine. Thus, we may 
have a condition analogous to that described by Andrew Clark as " renal 



1 Arch. G^n. de Med., 1829. 



VOMITING 



273 



iuadequacy." On the other hand, it is probable that, as in some cases of 
incoercible hysterical vomiting, the formation of urea is scanty, and that 
some is thrown off by the vomit. The vomited matters should be examined 
for this and other conditions. 

Course op the Affection. — Passing over the physiological vomiting, 
which is not injurious, and usually abates at the end of the third month 
when the uterus rises out of the pelvis, we may note that : 1. There are 
cases of pathological import within the first trimestrium. The most serious 
of these are the cases in which severe mental shock is the starting-point. In 
these the vomiting sets in perhaps suddenly, with unusual severity, is 
attended by gloomy depression passing into despondency. These cases may 
run rapidly to a fatal issue, resisting all treatment, even the induction of 
abortion. The pulse rises in frequency, sinks in power, the temperature rises, 
and yet the ovum retaining vitality, w-e can hardly admit septicaemia as a 
factor. But here, as in all aggravated cases, a form of blood-poisoning 
sooner or later complicates the condition. First, there is starvation, giving 
strong impetus to the process of absorption ; secondly, no adequate material 
for nutrition being supplied from without, the system feeds upon itself — that 
is, a rapid process of disintegration of all the tissues, most marked in the fat- 
tissue, is set up. The blood is degraded and empoisoned. This condition 
intensifies the vomiting, and renders treatment more difficult. If the patient 
survives long enough, she becomes emaciated to the last extreme. The secre- 
tions, the urine especially, are scanty. Some albumen commonly appears in 
the urine. These cases are not to be confounded with those in which albu- 
minuria plays a primary part ; but we believe that, as in these, uraemia 
enters as a factor. Delirium sets in towards the end. 

All these events may occur within the first trimestrium ; they are more 
frequent in the second trimestrium — that is, having begun during the first, 
they culminate in the second. 

A point of great clinical interest is, that once started, the convulsive dis- 
order acquires intensity by repetition of the attacks. Slighter exciting 
causes will provoke a fit. The nervous centres, weakened by the repeated 
shocks and by defective nutrition, become inordinately susceptible to centri- 
petal or centric impressions. And we may witness in severe cases how the 
several nervous centres react upon each other. At first, the excitant of 
vomiting is simply diastaltic ; presently, a thought, an emotion, and soon the 
slightest physical disturbance, the most ordinary impressions upon the senses, 
will provoke an attack. The smell of cooking becomes an intolerable 
ofl^ence; a bright light; a loud noise vibrates through the organism, and 
irrepressible vomiting or singultus breaks out. 

At this stage, diarrhoea, the evidence of toxaemia, often sets in ; marasmus 
soon succeeds, and the situation is rapidly becoming critical. 

It appears to us as extremely probable that incoercible vomiting induces 
or aggravates organic change in the liver and kidneys. We have seen it as 
the first symptom of acute yellow atrophy of the liver. 

When vomiting sets in after the fourth or fifth month, and d fortiori later 
still the earlier stages having been passed without unusual distress, we may 
presume that the cause is a dead foetus, albuminuria, septictemia, alcoholism, 
or the rapid distention of the uterus by excessive secretion of liquor amnii. 

In all of these cases the vomiting will probably persist so long as the 
uterus retains its burthen. In a certain proportion of instances Nature 
solves the difficulty by abortion. In some, tolerance is induced under treat- 
ment and time. Burns observed that vomiting ceased on the death of the 
fcetus ; but this is not constant. 
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Prognosis. — The majority of cases recover without the interruption of 
gestation. But in a far larger proportion than is commonly accepted, death 
is the termination unless averted by abortion. It is impossible to state the 
case numerically. But every author of experience gives examples of fatal 
cases. Severe vomiting should always be looked upon with anxiety, and a 
prognosis should not be hazarded until the symptoms exhibit decided pro- 
gressive amendment. 

The danger of the affection is sometimes doubted, and this doubt, founded 
on subjective ignorance, is urged as a plea against the induction of labor. 
McClintock^ says, "With a very moderate amount of research I have been 
able to collect close on fifty authentically recorded cases, and I know of 
others which have not been published." We, ourselves, have seen nine 
fatal cases. 

Vomiting is frequently attended by or alternates with singultm, another 
form of convulsion, depending upon disturbance of the ganglionic centre 
reacting upon the spinal system. 

A frequent accompaniment is pyrosis ; a watery glairy fluid sometimes 
streaked with blood is ejected. 

In the "Lumleian Lectures," 1873, Robert Barnes distributed the cases 
of severe vomiting into three groups. first group, that comprising cases 

of severe* vomiting within the first three months, includes primigravidae as 
well as pluripariB, although the primigravidte are the most numerous. In 
these the preponderating condition is the extreme convulsive tension of the 
nervous centres. In some the subjects are constitutionally " nervous," sus- 
ceptible to emotional and physical impressions. In some there is a morbid 
diathesis. In some, especially pluriparse, there is probably blood-degrada- 
tion. Sooner or later, blood-degradation surely supervenes; but this factor 
does not appear to be necessary to the production of vomiting in prirai- 
gravidte in the first month. 

In the second group, including cases of continuous vomiting increasing in 
severity, the initial conditions are those which mark the first group. But 
very soon another condition arises; continuous vomiting implies impaired or 
arrested nutrition. The influence of this seems to be to increase the irrita- 
bility of the nervous centres. If the strength can be raised, the susceptibility 
is diminished. But this is not all. If food be not supplied from without, 
the starved system feeds upon itself. Absorption goes on actively. The 
proceeds of tissue-change find their way into the blood and empoison it. At 
this point the danger is extreme. The blood-poison further increases the irri- 
tability of the nervous centres ; it oppresses the brain ; delirium supervenes ; 
and utter prostration is at hand. Every fit of vomiting acts as a shock, and 
leaves the system more open to the next attack. At this point, the slightest 
peripheral or emotional disturbance will excite a fit. Diarrhoea is not un- 
common at this stage. It bears further evidence of toxaemia. The indica- 
tions of danger are : extreme emaciation ; a pulse small, easily put out, ex- 
.ceedinglSO; hollow, staring eyes; Hippocratic aspect ; delirium. We have 
not seen a patient recover in whom the last symptom had persisted for a few 
days, supervening on the rapid pulse. The vomiting may now subside ; 
even premature labor may take place ; but the patient will sink notwith- 
standing. In some cases the urine is albuminous. Where this complication 
exists, the cases are in close affinity to albuminuric eclampsia. 

In the third group, that in which the vomiting becomes obstinate in the 
later stages of gestation, the eitiology is sometimes pretty clear. The uterus 
has rapidly, almost suddenly, undergone excessive distention from undue 
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secretion of liquor amnii, or from twins, or a diseased ovum. At this time 
vomiting has set in. The explanation appears to be this: normally, the 
uterus grows pari 2^assu with the embryo. The adaptation is so well-balanced 
that there is no strain. But if the contents of the uterus be suddenly aug- 
mented, the harmony of correlation is destroyed. The uterus cannot sud- 
denly grow or yield to keep pace with the eccentric pressure within. Its 
fibres are stretched, perhaps torn, and vomiting results. In other cases there 
is unmistakable evidence of blood-poisoning. Jaundice attends, sometimes 
preceding, sometimes apparently induced by the vomiting. The most striking 
example of cholsemic vomiting is that connected with acute atrophy of the 
liver. 

Treatment. — A careful exploration, pelvic and systemic, to discover 
the causes in operation can alone furnish a rational therapeusis. If we find 
displacement or inflammation of the uterus, we must lose no time in elimi- 
nating these factors ; if we find an offensive discharge or hemorrhage from 
the uterus, we must discuss, with a view to prompt action, the emptying of 
the organ and disinfection ; if we find the uterus distended beyond measure 
by plural gestation or liquor amnii, we must deliberate as to the probability 
of the patient tiding over the interval before the natural term of gestation, 
or the attainment of viability by the foetus ; and if we decide that procras- 
tination is too hazardous for the mother, we must provoke labor without 
undue hesitation. We are sure that we have seen more reason to regret 
delay in resorting to this ultima ratio than from having had recourse to it 
too early. Several times have we witnessed a fatal issue because abortion 
was induced too late. At the same time it is proper to bear in mind that 
cases occur which seem doomed from the first, against which all means fail. 

McClintock tabulates 30 cases in which the induction was resorted to ; in 
6 of these death ensued notwithstanding. 

Copeman's Method} Standing before the operations for arresting gestation 
comes Dr. Copeman's method of dilating] the cervix uteri. This is done by 
the finger, or, if the os is narrow and hard, by bougies. Cases have accumu- 
lated proving the most remarkable success. We ourselves bear testimony 
in its favor. Unless the indications for bringing the gestation to an end 
quickly be very urgent, this method should always be tried first. What is 
the explanation of its efficacy? Until this is established on clear grounds 
we may be satisfied with using it empirically. It is free from danger, and 
does not seriously imperil the gestation. 

The treatment of the milder cases is generally expectant. Although the 
patient or her friends may declare that " she vomits everything she takes," 
the balance of nutrition is still supplied from without. She does not greatly 
emaciate; she preserves a fair aspect; intervals of cheerfulness follow the 
attacks of vomiting. Under these conditions we may try a variety of 
remedies more or less empirical. These may be classed as sedatives, alter- 
atives, antacids, and peptics. Amongst the sedatives, the bromides rank 
highly, then digitalis, which has the undoubted property of regulating 
nervous and vascular tension ; five-minim doses of chloroform in emulsion ; 
pyroxylic acid ; Indian hemp. Simpson spoke well of a teaspoonful of 
naphtha in tincture of hops, calumba, and soda ; carbonic acid in effervescents, 
lime-water alone or with milk, bismuth, magnesia, nitrate and oxide of silver, 
chloride of calcium. Tyler Smith, Tessier, and others speak highly of pepsin. 
Strychnia is sometimes of great service; Metcalfe Johnson (1871) found the 
hydrated phosphate of lime successful. Salicine, extract of walnut, the 
oxalate or nitrate of cerium, are recommended by Simpson ; Bedford cured 
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by i or 2 grain doses of ipecacuanha two or three times daily. A valuable 
remedy is caffeine, given in i or 2 grain doses every hour or two ; guarana, 
maltine, koumiss, have their use. A drop of solution of nitro-glycerine 
(1 in 100) on a lump of sugar is sometimes very efficacious. Ingluvin has 
been extolled. 

The vomiting distresses most when the patient is hungry. It frequently 
comes on before getting up. This is the time then to take some nourishment ; 
hot tea or coffee and milk, lime-water and milk, soda and milk, iced coffee 
and milk give great relief Roberts endorses Ringer's plan of giving single 
drop doses of ipecacuanha wine the first thing before lifting the head from 
the pilloAV. In the daytime iced champagne and milk often allays the 
irritability. The stomach wants the normal stimulus and work to divert it 
from abnormal courses. 

The use of the remedies in the preceding list depends upon the tolerance 
of the stomach. They may, like food, simply provoke the stomach to rebel. 
Then we fall back upon the rectum, the skin and cellular tissue, and the 
lungs as the roads by which nourishment and medicines may be carried into 
the system. Sedatives can easily be applied in this way ; chloroform or 
ether inhalations, nitrite of amyl the most effective of all, thus give in- 
valuable service ; chloral may be administered by enema in scruple doses. 
Extract of belladonna may be rubbed in over the epigastrium. Beef-tea or 
milk enemata may be made the vehicle of medicinal agents. 

We have found great relief in vomiting and hiccup, from breathing over 
the mouth of a bottle containing a few drops of ether. 

In severe cases of marasmus, the question of intravenous injection of milk, 
of defibrinated blood, of saline solutions, must be considered. The patient 
ought not to be allowed to sink without trying the effect of these measures, 
which sometimes give marvellous results. Flying blisters to the epigastrium, 
followed by morphia or belladonna dressings, have been useful ; hot fomen- 
tations or water dressings may serve. S. Iffla^ relates a very severe case 
promptly relieved by passing a steady current of electricity through the 
epigastric region. 

Then we have the invaluable resource of subcutaneous injection; ten 
minims of solution of morphia are often of the greatest service ; one drachm 
of ether introduced in the same way is especially useful in extreme prostra- 
tion, lifting up the vital powers and giving the opportunity of supplying 
nourishment. 

In the era of phlogistic medicine, venesection was a favorite resource. 
Thus Mauriceau relates successful cases, and Sraellie relates a case of a 
woman whom he bled at every monthly period, the vomiting always ceasing, 
and who thus went on to term. Campbell says : " The irritability mani- 
fested during the early months must be attributed to the suppression of an 
habitual hemorrhage." Hence the first mode of arresting it is to bleed. If 
venesection is contraindicated, leech the epigastrium. Burns advocated 
bleeding. In Italy, even now, bleeding is a favorite remedy. We must not 
omit to watch the secretions. Although diarrhoea sometimes attends, there 
may be accumulation of noxious matter in the intestines. Enemata will be 
useful. Slight ptyalism, induced by small doses of gray powder, may be 
tried. Dr. Pagot'^ relates an interesting case of extreme exhaustion recur- 
ring in three successive pregnancies, each time effectually controlled by 
keeping up slight salivation. He says the symptoms were so urgent that 
life was despaired of. Frequently, no doubt, the function of the liver is 
impeded or perverted : and we think there is a rational indication to try 
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Dr. Pagot's plan. If mercury cannot be tolerated by the mouth, we might 
succeed by inunction, mixing belladonna with the mild mercurial ointment. 

Then there is the great principle of rest. This term embraces rest from 
emotional influences ; physical repose, general and local. In the milder 
cases, after the morning attack has subsided, exercise is beneficial, but in the 
severer cases absolute repose may be necessary. By local rest we mean rest 
for the uterus. It seems certain that, whether it be explained by Graily 
Hewitt's theory of exaggerated displacement of the uterus, or simply by the 
ordinary movements to which the uterus is subject, movements of the irri- 
table organ do excite vomiting. What is the remedy for this ? Dr. Aubert,^ 
reasoning upon Hewitt's tenets and clinical observation, recommended in 
some cases the use of pessaries. We ourselves have derived signal service 
from a well-adjusted Hodge pessary in the early months; and this when 
there was no perceptible prolapsus, version, or flexion. Where there is 
obvious abrasion of the cervix uteri, applications of nitrate of silver may be 
of great service. 

As in other maladies for the relief of which a multiplicity of remedies are 
extolled, we may suspect either that the vomiting of pregnancy is easy of 
cure, or that the beneficial action of the remedies is more apparent than 
real, or that this malady, being intractable, baffles the search for the remedy. 
The truth seems to be that under almost any treatment the majority of cases 
will resist for a time, and then get well. All the remedies specified have 
been credited with success, the part played by Nature being overlooked. At 
the same time we should not ignore the fact that, by a judicious application 
of the means at our command, the severity of the disorder and the consequent 
shock to the system may be materially moderated, and the path towards 
natural subsidence be so smoothed that the goal will be more surely reached. 

The disease may steal on insidiously but rapidly, so that the time for 
hopeful action may quickly pass away. If the pulse have risen to 120-130, 
if there be marked Hippocratic countenance, considerable emaciation, con- 
tinuous difficulty in keeping down food, sleeplessness, and especially any 
degree of delirium, it is highly probable that the induction of labor will be 
too late. It may even provoke distress which will accelerate the fatal issue. 
But in several cases we have seen there was no albumen in the urine, so that 
whatever poison there was in the blood the condition was probably diflferent 
from that which is called urtemia. Comparing these cases with the phe- 
nomena of acute atrophy of the liver, and with other cases of rapid sinking 
in pregnancy, we cannot help suspecting that there is developed some graver 
systemic or organic disorder than has yet been recognized. The irritative 
fever, the delii'ium witnessed towards the end, are the result mainly of starva- 
tion. There is first defect of nutrition, so that the suflferer sinks from inani- 
tion ; but there is also a peculiar empoisonment of the blood, resulting from 
the absorption of waste material and probably of some peculiar poison 
developed during the process of starvation. 

Of all the cases that come before us, those in which albuminuria is an 
efficient factor leave the least room for doubt as to the course to be adopted. 
Abortion or premature labor should be promptly induced. We must remem- 
ber that eclampsia is probably close at hand, and if not exorcised quickly, 
will overtake and perhaps destroy the patient. We believe that the induc- 
tion of labor is imperiously indicated when the pulse rises to 120, the tem- 
perature exceeding 100° F., emaciation becoming marked, the stomach 
intolerant of food, when the patient is harassed by want of sleep, and vomit- 
ing is provoked by slight causes and frequently renewed. When once the 
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balance of nutrition is clearly turned against the patient, so that she is feed- 
ing upon the waste products of her own tissues, she is in imminent danger, 
and the time within which a successful therapeusis can be practised is quickly- 
passing away. 

On the other hand, we must not forget that in the majority of cases there 
is a natural tendency of the vomiting to subside after three or four months. 
We must, therefore, study patiently to meet the distress by palliation as long 
as we can, hoping for the time when nature will assert her power and relieve 
the physician. Giving this principle emphatic approbation, we feel com- 
pelled to protest with equal emphasis against a plausible but dangerous 
aphorism not seldom urged by the disciples of a timid ^^far niente" school : 
" Treat the disease and let the pregnancy take care of itself" The reply to 
this, too often enforced by clinical experience, is : " The disease depends 
upon the pregnancy, and cannot be treated apart from its cause. Whilst 
you are fighting the assumed disease on empirical principles, the woman is 
drifting to death." 

Reflex Convulsions Simple. — By this term we mean convulsions neither 
true epilepsy nor albuminuric. We have seen women attacked with violent 
shuddering, with or without vertigo, but not passing into coma. The fits are 
accompanied by distressing tremors, and sometimes by syncope. Palpitation 
precedes and follows. These attacks suggest the term epileptoid ; and per- 
haps the condition is closely allied. But they occur sometimes in women 
who have exhibited no antecedent epileptic tendency; and epilepsy, accord- 
ing to our observation, is rarely generated by gestation, but is a revival of a 
latent diathesis. 

Cramps, or spasms in the legs, in the abdomen and elsewhere. In minor 
degree spasms and pains in various niuscles may be regarded as simple evi- 
dence of the ordinary exaltation of nerve-tension. When they become 
severe, as they sometimes do, causing loss of rest or sickness, sedative treat- 
ment by digitalis, bromides, even opium, may be indicated. They should 
always dictate a systematic interrogation of all functions, especially of the 
alimentary and urinary organs. Removing the source of irritation from the 
stomach may allay the distress. Examination of the urine may reveal 
albuminuria ; and in this case we must act upon the special indications in 
that affection. 

We know women who are always troubled with a cough when pregnant. 
It is not attended with any bronchial secretion, it is purely nervous ; it is of 
an explosive or convulsive character. And cough, especially whooping- 
cough, will, proclivity existing, sometimes set up true convulsion. 

Epilepsy may for the first time break out under the trial of pregnancy, so 
that it now falls under consideration. But it is more frequently observed as 
a pathological process antecedent to and revived by the gestation. For the 
sake of continuity, and for the better appreciation of the interrelations of 
the neuroses, it is better to comprise the description of the disease in this 
place. 

A case is related in the Lumleian Lectures of a woman whose history 
revealed a strong hereditary disposition to nervous disorder. After a labor 
and several abortions, being much exhausted, epileptic fits declared them- 
selves during her seventh pregnancy. A slight fit occurred at every men- 
strual epoch after this. At the next pregnancy she "took fits" again, and 
had them frequently during the whole period of nine months. The fits 
ceased after labor ; she nursed thirteen months without fits, but in succeeding 
pregnancies she had frequent fits, and also during lactation. In her twelfth 
pregnancy fits recurred ; she went to term ; severe and protracted fits fol- 
lowed labor, she being semi-comatose between. When pregnant for the 
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thirteenth time, on quickening she had a very severe fit ; a fortnight later 
the right leg was paralyzed. At five and a half months severe fits set in, 
with prolonged coma, the paralysis of the leg continued. Labor was induced 
by rupturing the membranes ; she had no fits during labor or puerpery. The 
paralysis remained. The urine, examined at four diflferent times, showed no 
albumen. The abortions and the protracted lactations induced a gradual 
blood-deterioration, the effect of which culminated after six years of repro- 
ductive troubles in the first epileptic fit during the nervous tension of ges- 
tation. 

Although, as in this case, epilepsy will frequently provoke abortion, it is 
not nearly so likely to do so as eclampsia, indicating that the blood-poison 
in eclampsia is more noxious and more acute in its formation, and therefore 
is a more potent irritant of the nervous centres. 

The case sketched illustrates the main features of the relations of epilepsy 
to gestation, namely, the faculty of gestation to evoke a latent organic or 
functional disposition to epilepsy ; the early appearance of epileptic fits on 
the commencement of gestation ; the liability of the fits to be repeated with 
the advance of gestation ; and the renewed proclivity to the disease during 
lactation. Throughout there is general anjemia. This appears to be the 
most obvious blood condition. But, as we have explained, anoemia, especially 
in a pregnant woman, almost always entails some degree of toxiemia, the 
result of bad nutrition and weakened excreting power. It difl'ers markedly 
from eclampsia in the absence of albumen from the urine, and therefore of 
the acute toxaemia which attends albuminuria. It is a chronic disorder 
called into activity by the degraded blood acting upon nervous centres in 
exalted tension under the influence of gestation, and aflTected by the organic 
changes proper to the epileptic diathesis. 

The effect upon the child is not constant. If abortion occur, it is not neces- 
sarily through the death of the embryo. The child has on rare occasions 
exhibited convulsions at or soon after birth ; and the damnosa hoereditas will 
in all probability, especially in the case of a girl, sooner or later assert itself. 

Tkeatment. — Is. there any prophylaxis ? Epileptics cannot be advised 
to marry. Marital intercourse will sometimes cause fits. Gestation is almost 
certain to exercise a baneful influence. The remedial treatment consists in 
moderating the fits, obviating the eflfects of the coma, and restoring general 
tone. Regulate the secretions ; give iron, zinc, bromides, cod-liver oil ; good 
diet ; encourage exercise. If the brain show sign of debility, the induction 
of labor must be considered. 

Tetanus, preeminently an aflfection of exalted centric nervous irritability, 
is an occasional complication of pregnancy. It is not uncommon in hot 
• countries in connection with pregnancy and labor. Mr. Waring^ recorded 
232 cases observed in India. We have often seen in labor evidence of such 
extreme reflex and emotional irritability that we have expressed it to our- 
selves as tetanoid. But we have not seen true tetanus in a pregnant woman 
which we could identify with what we have seen of tetanus after surgical ope- 
rations, or of so-called idiopathic tetanus. Sir James Simpson collected 28 
cases connected with abortion and labor. In some of these there was no 
unusual lesion; in some there had been hemorrhage; in some the vagina 
had been plugged to arrest hemorrhage, and this has been observed to 
cause peculiar irritation. One observation made by Simpson is undoubt- 
edly true — namely, that in this country tetanus is extremely rare in women 
independently of pregnancy. Dr. Wiltshire has related two cases, both 
in pregnant women ; both died. Of Simpson's 28 cases only 6 recovered. 
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It has been generally thought that tetanus in pregnant women is sufl5- 
ciently explained by comparing the condition of the uterus after labor to a 
surgical injury. But this is inadequate. It accounts for the source of the 
peripheral irritation only, not for the exalted responsive centric irritability. 
Is there a poison sui generis at work ? The comparative frequency of tetanus 
in abortion deserves attention. We do not know if albuminuria has been 
observed in connection with this disease. The convulsion differs in some 
respects from that usually associated with albuminuria, one great charac- 
teristic being the absence of coma. A resemblance is seen in the readiness 
with which fits are excited. The treatment must be based on the same lines 
as those laid down for puerperal convulsions. Upon absolute rest, nitrite of 
amyl, or chloroform the hope of recovery must be fixed. 

Robert Barnes saw a case in which whooping-cough induced tetanus in a 
boy aged nine months. He had first trismus, then emprosthotonos, the 
hands touching the feet, then the body arched back into opisthotonos. Such 
a case must be studied in connection with the " trismus nascentium." 

Chorea. — The investigations of Robert Barnes on chorea render it^ doubtful 
whether chorea ever arises in the course of gestation as a new disease. The 
mass of direct evidence shows that when chorea arises in gestation, there is 
either a clear history of the subject having suffered chorea as a child, of 
having acquired the predisposition before pregnancy, or of having inherited 
a nervous diathesis predisposing to chorea. Andral noticed this, and that 
recovery followed on abortion. A striking exception to this proposition is 
found in a case narrated further on, in which scarlatina, causing mitral 
disease and albuminuria, was followed by chorea at the eighth month of 
gestation. It is not, therefore, strictly logical to class chorea with the neu- 
roses arising under excess of physiological action. But the affinity which 
all the convulsive diseases occurring during gestation exhibit, renders it 
more instructive to study them side by side in the same group. 
JiC^In the memoir cited the author collected 39 cases of recovery from chorea 
during gestation, and 17 cases ending fatally. Of the first series, abortion 
or premature labor occurred spontaneously in 15, in 1 it was induced arti- 
ficially, and in 23 gestation went on to term. Of the second series, of 17 
fatal cases, 4 died undelivered, in 5 abortion or premature labor set in spon- 
taneously, in 1 it was induced, 2 died undelivered, in 5 the matter is not 
specified. 

It must not be assumed from these figures that the deaths under chorea in 
pregnancy are as 17 to 39. It is almost certain that a larger proportion of 
fatal cases are recorded. But the figures show, nevertheless, how disastrous 
the complication is. These facts exhibit the main features of interest as to 
the relation of chorea to gestation. The two conditions are distinctly antago- 
nistic. Chorea tends to force the termination of pregnancy, or to kill the 
mother ; and pregnancy will hardly suffer a latent proclivity to chorea to 
remain in abeyance. 

In a large ^oportion of instances the chorea breaks out in the first preg- 
nancy, whilst the subjects are still young — that is, not far remote in point of 
time from the antecedent attacks of the disease. When it has occurred in 
one pregnancy, the probability is great that it will recur in subsequent preg- 
nancies, the patient remaining free, apparently cured, in the intervals. 

Not only does gestation evoke latent disposition to chorea, but it greatly 
intensifies the disease. It may be said that the greater number of severe 
cases, of cases culminating in mania and death, are cases of chorea com- 
plicating gestation. Marce affirms that moral and intellectual disorders are 

1 " On Chorea in Pregnancy," Obstetr. Trans., 1869. 
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very common, that two-thirds at least show obvious marks of these disorders. 
Loss of memory, hallucinations, mania occur. This estimate may be over- 
strained in the case of children, but it is assuredly under the mark in chorea 
with pregnancy. 

In this liability to be evoked under gestation chorea resembles epilepsy 
and ague, and other convulsive disorders. Other conditions which impair 
the blood and disorder the nutrition of the nervous centres resemble gesta- 
tion in disease-evoking power. Thus, Blache notes' that exhausting dis- 
charges, protracted illness, as in a case of typhoid ending in anaemia, may 
excite chorea in a choreic diathesis. 

The following propositions seem to be established : 

1. Chorea complicating pregnancy is attended with more danger both to 
reason and to life than under other circumstances. 

2. In some cases under restorative treatment the chorea has subsided 
during pregnancy, and the patients have been delivered at term. 

3. In some cases premature labor has occurred spontaneously during the 
continuance of the chorea. This event has been quickly followed by the 
cure of the chorea ; in some it seems to have rescued the patient from immi- 
nent death ; but in some cases the abortion has been quickly followed by 
death. 

4. Abortion is not due to the death of the foetus, for this has been fre- 
quently born alive. In its tendency to provoke labor chorea resembles 
eclampsia. Both cause shock; both tend to accumulation of carbonic acid 
in the blood ; both impair nutrition of the nerve-centres, and disturb the 
function of the great excreting organs — the liver and kidneys. 

The pathology of chorea as illustrated by gestation. We cannot here dwell 
upon the light which pregnancy complicating chorea throws upon the 
pathology of this disease. This interesting question has been discussed in 
the " Memoir" already cited. We can only here point out that the theory 
of " embolism of the small branches of the middle cerebral artery supplying 
the structures near the corpus striatum," so ably contended for by Hugh- 
lings Jackson, is difficult to reconcile with the clinical facts — (1) the frequent 
recovery of choreic patients ; (2) the occasional immediate cessation of cho- 
reic fits upon delivery ; (3) the progressive character of the disease during 
pregnancy, convulsions increasiag in severity, and the gradual development 
of mania in some cases ; (4) the fact that embolism is rare during pregnancy. 

There is evidence of tissue-waste. The patients generally emaciate ; they 
sleep badly, and during sleep the convulsions remit or cease. The appetite 
and digestion are impaired. The temper is irritable ; the pulse is often 
accelerated. In a case witnessed by Robert Barnes in Chomel's wards the 
diaphragm, larynx, and heart were affected, as shown by hiccup, irregularity 
of heart's action, and hissing respiration coming on at intervals. 

Walshe' observed four phases of the urine— (1) febrile, high specific 
gravity, deep color, odor strong, lithates abundant; (2) great excess of urea, 
result of muscular waste from convulsive action ; (3) oxalates ; (4) abun- 
dance of phosphates, result of nerve waste. Todd and Bence- Jones con- 
firmed these observations. Beale noticed a large amount of solid matter 
caused principally by the organic matters ; also increase of sulphates ; no 
sugar or albumen. Dr. Fleetwood Buckle gave us several analyses quite in 
accordance with the above. In one case in which we examined the urine 
we found no albumen or sugar; it contained 0.4 per cent, of urea, and crys- 
tals of urate of soda and uric acid. The case was very severe ; it lapsed into 
mania. 



1 Dictionnaire de Med., 1834. 
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We may now venture to state our provisional conclusions as to the pri- 
mary genesis of chorea, and its secondary reproduction under the influence 
of gestation. 1. There is in many, if not all cases, an inherited nervous dia- 
thesis, or acquired under diseased processes that degrade the blood and 
tissues. 2. But at the starting of the disease the primary condition of the 
brain, apart from this assumed diathesis, is simply that of irritation. 3. That 
irritation is soon complicated with impaired nutrition. 4. That the source 
of the irritation is a compound of psychical or physical shock and degraded 
blood. 5. That the disease continuing aggravates itself and the malnutri- 
tion of the nervous tissue. 6. That by a vicious circle of action and reaction 
the choreic convulsions directly injure the nervous substance, and thus the 
gross or microscopical changes of structure become developed. 

In childhood, under favorable medical and hygienic conditions, and the 
transforming influence of development into adolescence, the disease may be 
arrested, apparently cured, and is de facto cured as far as outward manifesta- 
tions are concerned ; but a certain change of structure persists in many cases 
at least, only waiting to be recalled into activity under the influence of preg- 
nancy or other conditions which degrade the blood and excite the nervous 
centres. Of all known influences, pregnancy seems to be the most potent 
and the most disastrous. 

The great sympathetic nerve, as Voisin says of epilepsy, probably plays 
an important part in chorea. 

In connection with the widely accepted theory of rheumatic affection of 
the heart as a cause of chorea, it is useful to bear in mind how commonly 
the heart is affected in pregnancy, hypertrophied, and its irritability greatly 
increased. At the same time, in considering the embolic theory, it should 
be borne in mind that thrombosis and embolism are rare in gestation. These 
events are characteristics of the puerperal state, of low nervous and vascular 
tension, of active degeneration of tissue and absorption. 

Chorea causes mental disorders. This it does by the repeated shocks, 
which at first stun the nervous centres. These shocks are equivalent to con- 
cussions ; they exhaust and divert the nervous force from its proper uses, 
and after a time impair the nutrition of the nervous substances, either 
directly or indirectly, by inducing degradation of the blood. This hypo- 
thesis is consistent with the clinical facts that the cerebral disorders are 
progressive in proportion to the duration and severity of the chorea ; and, if 
not too far advanced, undergo amelioration with the decline or cessation of 
the chorea. 

The effect of chorea upon the child is not sufficiently known. It must be 
noted at three periods: (1) during intrauterine life; (2) during and imme- 
diately after labor ; (3) during early infancy. 

During the first period it seems probable that the foetus in which the germ 
of chroeic diathesis exists may suffer convulsion in utero under the same 
influences which act upon the mother. Precise observations upon this point 
are defective. Where premature labor has occurred spontaneously or sur- 
gically, the embryo or foetus has generally been alive up to the time, and 
viable foetuses have been born alive. If the child survive, it is eminently 
desirable to put it to a wetnurse rather than to the mother. 

Treatment. — The great question here, as itf other forms of convulsion, 
is, Can the gestation be allowed to proceed ? In some cases nature solves 
the question by spontaneous abortion. We must accept this as evidence of 
the rebellion of the system under the burthen. Again, death may ensue if 
the gestation continue. We must be governed by the severity and obstinacy 
of the disease, and the extent of the injury inflicted upon the system. We 
must anxiously watch the pulse, temperature, and general conditions, pre- 
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pared to act in time. If nutrition be seriously impaired, the favorable 
opportunity may easily slip away. The general treatment is similar to that 
indicated for incoercible vomiting. Repose; removal of irritation, psychical 
and physical ; morphia by subcutaneous injections, bromides, digitalis ; 
mineral sedatives, as cerium, bismuth ; tonics, as zinc, iron, arsenic. Seda- 
tives are of great service. Succus couii has been extolled by Clifford 
Allbutt. 

The diet should be nutritious ; if food is rejected by the stomach then 
nutrient enemata are resorted to. In extreme cases subcutaneous injections 
of ether, and intravenous injections of saline solutions may turn the scale to 
recovery. 

If mania break out, or threaten, premature labor should be induced. 
This step taken in time, may save the patient from protracted or permanent 
brain disease. 

Hysteria. — Pathologists not familiar with obstetrics and the sexual dis- 
eases of women are often disposed to call hysteria all anomalous phenomena 
which they cannot trace to some cause within the range of their study, and 
to which they cannot give another name. Regarded in this way, many of 
the aberrant nervous phenomena would fall under the general and vague 
term of hysteria. But if the phenomena be carefully analyzed by the light 
of the physiology of gestation, they may for the most part be assigned to 
one of the acknowledged definite neuroses. Adopting this view, the cases 
of hysteria will be rare, and will certainly become rarer as our knowledge 
increases. It is not too much to say that hysteria is an asylum ignorantioe, 
which will one day be closed. 

The phenomena which most commonly call up the idea of hysteria are the 
various mental aberrations from which few women are altogether free. 
Capricious appetite, wilfulness, restlessness, languor, idleness, subjective pains 
more or less defined ; changes of character, the " longings." 

Some of the subjective troubles which on-lookers find it hard to realize, 
are real enough to the suflferer. Some are reflex motory or reflex emotional, 
some, perhaps many, take their rise in the ganglionic system. 

Burrow says : " I have seen two cases where hysterical symptoms attended 
during pregnancy, and the patients almost immediately on delivery became 
insane." And " puerperal delirium consequent on labor is sometimes pred- 
icated, though not absolutely developed during gestation. If while preg- 
nant there attend frequent hysteric affections, preternatural susceptibility, 
unaccountable depression or exuberance of spirits, morbid aptitude to exag- 
gerate every trivial occurrence, suspicion, irritability or peevish excitation, 
or, w^hat is still worse, a soporous state, with a very quick pulse, then the 
supervention of delirium on labor may be dreaded." The prognostic mean- 
ing of these signs is interpreted with characteristic clinical sagacity. But 
surely they are not hysteria, they are the premonitory symptoms of insanity, 
the "sopor and the quick pulse"' may indicate albuminuria. 

We only mention here, for the sake of order, the convulsions that attend 
deliquiura from hemorrhage; the convulsions of the moribund from other 
causes, as acute yellow atrophy of the liver; and the convulsions due to acci- 
dental poisoning. 

Albuminuria gravidarum J Eclampsia gravidarum or puerperal convul- 
sions, or puerperal eclampsia. The adjective "puerperal" is erroneously 
applied to describe this grave disorder. Convulsion is a characteristic *flrec- 
tion of pregnancy. It is the immediate expression of high nervous and 
vascular tension. " As a clinical fact, in many cases, the convulsions break 
out before labor sets in ; indeed, long before labor is due ; in other cases they 
may break out during labor when nervous tension is at the acme ; and it is 
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only in a comparatively small proportion that the convulsions declare them- 
selves/or the first time after labor. And in these latter cases, the train was laid 
during the gestation. On physiological and clinical grounds, therefore, we 
class this form of convulsion with the other convulsive disorders of gestation. 
This argument we have enforced and illustrated elsewhere.^ "We may here 
venture to state a general proposition. The chief acts of reproduction in 
woman are marked by nervous phenomena allied to convulsion. The orgasm 
of coitus, the vomiting, cramps, and other phenomena of gestation and labor 
itself are of this character. 

One great essential character of the disorder we now treat of is the concur- 
rent presence of albumen in the urine. This association stamps it with a 
special type. The complication with albuminuria, not unnaturally, was first 
observed in Guy's Hospital, the field of the luciferous discovery of Richard 
Bright. Lever announced his discovery in 1842.^ Sir J. Simpson confirmed 
it by independent observations in 1847. In 1840, Rayer^ announced that he 
had repeatedly observed his " nephrite albumineuse" in pregnant women. We 
shall offer presently an opinion as to the probable nature of this " nephrite" 
In 1846 Cohen and Delpech confirmed Rayer, showing that albuminuria 
was frequent in pregnant women. Since then the association is an undis- 
puted acquisition to science. Different theories, nevertheless, still prevail as 
to the genesis of the albuminuria, as to other complicating conditions, and as 
to the. immediate causes of the convulsions. 

Two apparently conflicting clinical facts must be studied in relation to the 
foregoing propositions: 1. Cases, not rare, are seen in which convulsions 
break out in pregnancy which were not preceded by albuminuria. 2. Albu- 
minuria, even with ffidema, has been noted, and no convulsion has appeared. 
Litzmann found albuminuria in 37 out of 131 gravidsB; of the 37, 26 were 
primigravidse. These facts, and the connected theories, will be discussed 
presently. 

We will first endeavor to describe an attack. It may be analyzed into 
three periods. 1. The convulsion. 2. The coma. 3. An interval of apparent 
recovery or of remission. 

1. The fit. Frequently this occurs suddenly, premonitory symptoms, if 
any, escaping observation. The patient may have been engaged in her ordi- 
nary occupation, when she turns pale, the eyeballs roll in their sockets, the 
whites alone being seen ; the corners of the mouth are drawn, producing a 
horrid grimace compared by Dubois to the countenance of the fabled satyrs. 
The face is drawn to one shoulder, the muscles of the face twitch and become 
contracted, and this contraction quickly extends to the muscles of the trunk 
and extremities; the fists are doubled, generally with the thumb compressed 
in the palm by the fingers ; sometimes the trunk is bent to one side, more 
often the back is arched as in opisthotonos. The neck swells, the carotids 
beat violently, the jugular veins stand out, the face becomes bloated, cya- 
nosed, the eyes even start. The aspect strangely suggests strangulation. 
There is, as Marshall Hall described it, trachelismus. 

The contracting muscles of the neck obstruct the return of blood by the 
jugulars ; the tongue is protruded, it is often bitten and bloody ; froth oozes, or 
is expelled in jets from the mouth. The muscles of respiration, especially the 
diaphragm, appear as if " set" in tonic contraqtion. Hence breathing may 
be suspended for several seconds. This condition of tonic convulsion does 
not ]^st ordinarily more than twenty or thirty seconds, when it is followed by 
the clonic convulsive movements. Rapid jerking movements of the muscles 



^ Lumleian Lectures on the "Convulsive Diseases of Women," 1873. 
" Guy's Reports. ^ Traite des Maladies des Reins. 
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of the face, body, and limbs now succeed the muscular rigidity. The glottis 
opens ; a short noisy broken inspiration, with stertorous expiration, attends 
the escape of foam from the mouth. The patient can neither feel, see, nor 
hear. The pulse, at first hard and strong, now becomes rapid and feeble, 
capillary circulation is retarded ; hence the purple hue especially noticed on 
the hands and face. Carbonic acid accumulates in the blood. Reflex action 
for the time is suspended as in other forms of deep narcosis, the sphincters 
relax, and the urine and feces ai-e discharged. Generally the eyelids refuse 
to contract on irritation : the pupils respond feebly, or not at all, to light. 
They are sometimes dilated, sometimes contracted. Towards the end of the 
paroxysm all these symptoms progressively disappear. The spasmodic 
movements become less frequent and less violent until they entirely cease. 
The circulation and respiration become regular, the superficial colorations 
disappear. Perspiration frequently breaks out. This period of clonic con- 
vulsions lasts from two or three to twenty minutes. 

The tonic convulsions are really much more dangerous to life ; death may 
occur from asphyxia or serous or sanguineous effusion in the brain. But, 
says Barker, the clonic convulsions are much more frightful to the uneducated 
bystanders. 

2. The coma. Insensibility has set in during the convulsion period. It 
continues for a variable time after the paroxysm, according generally to the 
severity of the convulsion. Sometimes it takes the form of heavy sleep, 
from which the patient wakes up, opens her eyes, and returns to self-con- 
sciousness and perception. What she has gone through she knows nothing 
of, excepting a dull recollection of the headache and vertigo which ushered 
in the fit. In other cases the patient may lie motionless, the extremities 
stretched out and flaccid, the respiration frequent and labored, at first 
stertorous, afterwards slower and snoring. Sometimes she is capable of 
being imperfectly aroused. 

3. The remission. The respiration becomes more even and free, less 
rattling, and the pulse less frequent. After awaking, the patient generally 
complains of a confused, dull headache, and great languor, which continue 
until a renewal of restlessness, stretching, slow tremulous bending of the 
arms, twitching of the facial muscles with reddening of the face announce a 
new paroxysm. Soon after the passing oflT of the coma, a remarkable con- 
dition of the nervous system may be observed. This consists in a renewal 
of nervous excitability, as when clouds are gathering for another storm. At 
this stage so intense is the diastaltic irritability that the slightest emotional, 
or peripheral ii-ritation, whether arising from the uterus, as when a labor- 
pain begins, or from attempting to swallow, or from undue restraint applied 
to her limbs, or sometimes even a loud voice or other sounds, even the jar 
caused by walking across the room, a shake of the bed, may provoke a 
convulsion. Dr. Towusend relates ^ a case in which, when the hair was being 
cut, every stroke of the scissors caused twitching of the muscles. At this 
time also touching the vulva, vagina, or os uteri, for examination, or the 
passing the catheter may easily start a convulsion. Dashing cold Avater on 
the face, a blister to the nape or to the calves — popular remedies, sometimes 
even accepted by physicians — act in like manner. At this stage, the highest 
art is exerted by securing absolute repose. "Masterly inaction" here finds 
its legitimate application. The one active thing to do, is to lessen the irri- 
tability by the inhalation of chloroform. 

The condition described closely resembles the tetanoid state induced in 
the frog by strychnine. On seeing convulsion excited by some of the causes 
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specified we have been forcibly reminded of experiments in which we assisted 
Dr. Marshall Hall. A strychnized frog lay motionless, and recovered if not 
disturbed. Strychnized again, there was no convulsion so long as perfect 
repose was secured ; but a prick on the skin, a shake of the table, would 
instantly provoke a paroxysm ; and if a succession of fits was induced, the 
frog would die of a dose which would be innocuous under repose. The appli- 
cation of this to practice is obvious. We shall recur to it when discussing 
the treatment. 

The interval of calm before another storm is of variable duration. Its 
length depends a great deal upon the freedom from irritation. There can be 
no doubt that each recurring fit is a heavy blow and shock dealt to the 
nervous centres, depressing the heart, and threatening life with accumulating 
force. One fit, even several fits, may be followed by recovery. But cer- 
tainly the danger to life increases in an accelerating ratio with every fit. 

In the more severe cases the convulsions recur with shorter intermissions; 
the coma is more prolonged, or scarcely remits; the breathing becomes more 
stertorous; the interval of calm is lost; convulsion and coma run together; 
and this state but too frequently ends in death. 

Are there any forewarning symptoms to tell the physician what is coming, 
and to furnish indications for averting the threatening danger? 

In some cases the convulsion attacks suddenly ; the patient and her 
friends have no suspicion of anything wrong ; the physician has no oppor- 
tunity of seeing her before the storm has burst. It is more than probable 
that, even in such cases, scientific observation instituted beforehand would 
detect signals of danger. Thus, to anticipate the discussion of the pathology 
of the affection, we may state that in one class of cases convulsions break 
out in women whose urine showed albumen beforehand, and that in another 
class there is no antecedent albuminuria. To take the first class, the albu- 
minuric cases. In these the albuminuria is commonly attended by anasarca; 
the elective seats of the effusion are the face, especially under the eyes, 
giving a bloated aspect ; the hands, so that rings become tight, and the feet 
swell so that boots are ill-borne. In some cases the dropsical effusion is all 
but universal. Ascites may be so extensive as to conceal the uterus from 
touch; the pericardium and pleurse are also filled; the connective tissue of 
the lungs is invaded, and the brain does not escape. These cases are com- 
monly fatal. No function can be efficiently carried on where the whole 
system is waterlogged. These conditions are objective, and can hardly 
escape notice. Whenever they are seen, the urine should be immediately 
tested for albumen. If this is found — and its presence may be confidently 
predicated — further evidence is hardly necessary. But there will rarely be 
wanting certain subjective signs, by themselves too significant to be disre- 
garded, and, when added to the objective signs, forming a compact and 
irresistible body of evidence. These are: headache, sometimes dull and 
continuous, sometimes throbbing ; vertigo, a feeling of syncope ; impairment 
of sight, temporary perhaps at first, afterwards becoming permanent. This 
may be confirmed by objective examination. The ophthalmoscope may 
reveal haziness of the fundus of the eye, the papilla swollen, the retinal veins 
enlarged, and very probably some hemorrhagic effusions in the retina. 

Ringing or buzzing in the ears, difficulty of articulation, nervousness, a 
sense of terror, irritability of temper, diflSculty in finding the proper words 
to express the thoughts, are further subjective signs, also more or less open 
to objective perception. Aphasia is a not uncommon forerunner of con- 
vulsion. 

The cases in which albuminuria does not precede the convulsion are much 
more diflacult, and generally baffle forejudgment. Nothing short of a sys- 
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tematic and frequently repeated examination of the patient throughout 
pregnancy can avail. Thus, watching for the first steps of the deviation 
from the strictly physiological path, we may hope to have timely warning. 
In these cases the objective signs described may be wanting ; the subjective 
signs, also, may fail to arrest the attention of the patient. The fact seems 
to be that, under the blood-and-nerve conditions present leading to the de- 
velopment of danger, the patient's self-perception is apt to be dulled. Dr. 
Mahomed has, in memoirs^ of great scientific and clinical value, pointed out 
that there is a pre-albuminuric stage, in which clear evidence can be elicited 
of the advent of albumen in the urine. This state is proved to be a first or 
premonitory stage of the affection produced by the action of the same causes. 
The crystallizable principles of the blood transude into ihe uriniferous 
tubules before the albumen. This he proves by Mahomed's test. A small 
slip of white blotting-paper is dipped in the urine and dried over the flame 
of a spirit-lamp ; by this means the dilute solution of the crystalloid is con- 
centrated by evaporation ; two drops of tincture of guaiacum are then 
dropped on the paper, and after a minute or so allowed to evaporate; a single 
drop of ozonic ether is let fall in the centre of the guaiacum stain. A 
quarter of an hour may elapse before the reaction becomes visible. 

Sibson gives the following signs of high vascular tension : " Pulse hard, 
sustained ; a forcible and sustained after-beat, prolongation of the first sound, 
a reduplication of this sound near the apex over the septum, whilst at the 
base the first sound is dull and indistinct, the second loud and clacking." 

There are three signs of the high tension, with arterial pressure on the 
kidney, disposing to convulsion, with or without albuminuria : (1) The high- 
tension wave indicated by the sphygraograph ; (2) the pulse and heart-beat 
as observed by auscultation ; (3) Mahomed's test. 

Where these signs concur the danger of convulsion is serious. But these 
signs become manifest only on examination ad hoc. 

The further or ulterior consequences of albuminuria or convulsions. Where 
quick death or recovery does not take place, other phenomena appear. In 
the first place, abortion or premature labor is very likely to be provoked. The 
outbreak of convulsions, albuminuria being present, may be delayed until 
the natural advent of labor. But the irritation running from the uterus to 
the diastaltic centre, it is nevertheless true that, in the majority of instances, 
the convulsion sets in first. Then, the diastaltic function excited to an inor- 
dinate degree, the uterus — an organ physiologically predisposed to act — 
receives the impulse and enters into contraction, partly, probably, from the 
blood carried to it being highly charged with carbonic acid. The fact that 
convulsions frequently attack women at six, seven, or eight months of gesta- 
tion is enough to show that labor is not the essential cause. 

Where convulsions supervene upon albuminuria the gestation will rarely 
go on to term. If labor do not occur spontaneously, the physician should 
induce it as the best way of arresting the convulsions and the pathological 
process which produces them. 

Puerperal phleqmasice of the cellular tissues and serous membranes are 
especially likely to occur. These will be described under the " Diseases of 
Puerpery." In this connection it may be stated as a general proposition 
that convulsions and albuminuria increase the disposition to, and the severity 
of, most of the diseases to which the puerpera is liable. Denman, Gooch, 
Collins, all refer to the frequency of abdominal inflammation. 

Robert Lee^ was one of the first to refer to the state of the eye in albumi- 
nuria. 

» Medico-Chirurgical Trans., vol. Ivii., 1874; Brit. Med. Journ., 1877. 
» Med.-Chir. Trans., 18G3. 
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Grenser^ relates a case of convulsion breaking out soon after delivery ; 
albuminuria ; total blindness observed on returning consciousness. This 
disappeared in a fortnight. By ophthalmoscope under atropin, the veins 
were seen fuller, arteries empty ; papilla nervi optici green ; around it on 
the retina were insular gray turbid spots. The flame of a lamp induced no 
sense of light. 

Spengler relates^ a case of hemeralopia in a pregnant woman. 

The subject of amaurosis in connection with the albuminuria of gestation 
is well illustrated by Fordyce Barker.^ 

Feeling the deep importance of this subject in its immediate clinical rela- 
tions, as well as in its elucidating power applied to many problems in the 
physiology and pathology of gestation, we sought the aid of Mr. Power, 
whom we knew to have devoted careful attention to it. The following ac- 
count of the affections of the eye observed in pregnancy is a contribution 
from Mr. Power: 

He has seen a gi'oup of cases presenting characters in all respects identical 
with those that are characteristic of albuminuria. The optic disk was 
swollen and pinker than natural ; its margins indistinct or altogether lost ; 
the veins large and tortuous, sometimes varicose ; the arteries less conspicu- 
ous ; both sets of vessels covered with a thin veil of effusion as they traversed 
the region of the disk. The retina near the posterior pole of the eye pre- 
sented hemorrhages and white patches, which were much fewer and smaller 
near the equator. The hemorrhages were generally irregular in form and 
dark, and the particular vessel from which the blood had escaped was some- 
times recognized. In such cases the vessel sometimes terminated abruptly 
at the hemorrhage, or was only with difficulty traced beyond it, whilst in 
other cases the course of the vessel could be distinctly followed beyond the 
hemorrhage. In all the cases Power saw there were many hemorrhages, and 
so the sight being seriously affected the subjects sought advice ; perhaps in 
other cases the sight not being much affected, and therefore advice not being 
sought, there might be fewer hemorrhages. 

The white spots were identical with those seen in albuminuria. Like the 
hemorrhages, they were chiefly around the posterior pole, and were either in 
the form of irregular but rounded patches or of minute dots, and the fovea 
centralis was on several occasions surrounded by a corona of radiating dots 
and striae. These, in fact, are the features seen in albuminuric retinitis. 
Power believes that in these cases albumen was either actually present in 
the urine, or had been so a very short time previously. 

The hemorrhages and white patches, Power conceives, might be accounted 
for in part on the theory of over-distention of the vessels, the white glisten- 
ing patches being due to such a degree of distention as allowed of white 
corpuscles, of which such patches are chiefly composed, escaping through 
the dilated stomata of the vessels ; whilst the hemorrhages are the result of 
distentions pushed to actual rupture. This view is supported by the fact that 
most of these cases occur in the later months of pregnancy. 

The affection is a serious one, for the rupture W'hich takes place in the 
vessels of the eye might occur in those of the brain and spinal cord, which 
are under the same pressure. But Power, like ourselves and others, has seen 
recovery both of health and vision. We have, however, also known a fatal 
issue to follow on delivery. 

Power describes another form of ophthalmic disease, the pathology of 
which is obscure, namely, white atrophy of the optic disk. This has arisen in 

1 Monatsschr. f. Geburtsk., 186G. 

' Monatsschr. f. Geburtsk., 1865. The Puerperal Diseases, 1876. 
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cases where there had been great loss of blood ; probably this had been 
preceded by optic neuritis. Possibly the arteries supplying the corpora 
quadrigemiua and the corpora geniculata of the optic thalami, or those 
supplying the psychical centre of the brain, may spasmodically contract, or 
may be occluded by embola. He has seen a case in which vision, almost lost 
in a first confinement, was recovered to a great extent in a second. 

One of the most frequent as well as most easily curable affections of the 
eye that occur in the later period of pregnancy and during lactation is 
impairment of the power of accommodation, which leads to minor disturb- 
ances of vision. The diminished power of accommodation is essentially due 
to exhaustion of the neuro-muscular apparatus of the eye. It is earliest seen 
and most strongly marked in those who are naturally hypermetropic. The 
symptoms complained of are: impossibility to read for more than a few 
minutes at a time, great fatigue in the eyes on attempting to sew or do fine 
work, the type or the threads running together ; with a sense of dizziness and 
confusion in the head. If work or reading be discontinued, the eyes rubbed 
and the eyelids strongly closed, the feeling passes off, but the symptoms soon 
return on resuming work. Pain is experienced, black spots are seen floating 
before the eyes ; these are not always subjective only but also objective, due 
to particles of pigment detached by strong pressure or friction from the 
ciliary region. The patient complains of redness and lacrymation, of the 
lids sticking together in the morning, and of inflammation along the margin 
of the lids. The whole chain of symptoms results from temporary failure 
in the power of accommodation. The patient makes violent efforts to bring 
the ciliary muscle into play, and both nerve and muscle soon become ex- 
hausted. The treatment is simple and effective. Convex glasses of low 
power, attention to the general health, steel and strychnia, are the main 
agents of cure. 

Amaurosis may persist for weeks or months. This usually ends in recovery, 
provided, as we believe, there be no persisting albuminuria and degeneration 
of the kidney. We have witnessed complete recovery when there was not 
persistent albuminuria. Fordyce Barker relates several cases, and believes 
the prognosis is generally favorable. 

The Ear lends itself less readily to observation than the eye. But it 
presents many points of great interest. 

Sudden powerful emotions may cause deafness. 

Mr. Dal by says that a young woman who, without any change in the 
middle or outer ear, becomes deaf during her first confinement, is pretty 
certain to be subject to an accession of deafness on every subsequent preg- 
nancy, and will be in danger of increasing it infinitely if she nurse her 
children. This sums up very much of what we know concerning the ear in 
gestation. Deafness standing alone does not throw much light upon the 
gestation process. 

The ear seems to be subject to the same laws as those which govern the 
eye in its relations to pregnancy. Deafness does not appear so frequently 
to be associated with albuminuria as is defect of vision. 

Deafness has not been studied so carefully as amaurosis. The complica- 
tion is not uncommon. Lever relates a case.^ The deafness increased as 
pregnancy advanced. The hearing was better from day to day after de- 
livery. She relapsed under suckling; and recovered under weaning and 

tonic treatment. i j • 

We know cases in which deafness recurs and becomes more marked in 
every succeeding gestation. In these the women have stated that the glands 

1 Guy's Hosp. Keports, 1847. 
10 
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of the neck swelled simultaneously. We think this fact throws light upon 
the genesis of the affection. The tonsils swell with the other glands, and 
the mucous membrane of the Eustachian tubes thickening, it is easily under- 
stood that the hearing will be impaired, and how partial recovery takes place 
as the thickening subsides. 

Cerebral apoplexy is an event to be dreaded. It is one of the most prob- 
able causes of death. This may take the form of serous or sanguineous 
effusion. If the patient survive, she may be left a sufferer from paralysis. 

Pulmo7iary apoplexy is another probable event. Complicating asphyxia 
or occurring without it, it is an event of the gravest import. 

One source of danger following albuminuria with oedema which has not 
attracted attention, is the sudden inpouring of the effused serum into the 
blood after delivery, when the tide is turned from high pressure and extrava- 
sation to low pressure and absorption. This is one source of danger of 
phlegmasise. 

Mania is a not uncommon sequela of convulsions. During the mania the 
patient is sometimes destroyed. But if she survives, the mania commonly 
subsides in a few weeks, or earlier. Barker, who has had an exceptionally 
large experience in this field, says that mania follows puerperal convulsions 
in quite as large a number of cases where albuminuria has not existed, as in 
those where it has been present. 

Hallucinations of sight especially are not uncommon during the immediate 
premonitory stage. 

Paraplegia in gestation and puerpery is in many cases associated with 
albuminuria. Convulsions may or may not have occurred. Sometimes the 
only morbid condition that can be discovered is retroflexion of the sub- 
involved uterus. 

Fordyce Barker cites a case, reported by Dr. Fourgeaud, of a lady who 
had several abortions and two children born prematurely. In the last preg- 
nancy, seen a week before labor, the face was edematous, she could scarcely 
see, she was delivered of a seven months' child, which had been dead appa- 
rently for three or four days. She had no convulsions, perhaps owing to the 
use of chloroform. Next morning she was found to be paraplegic ; the motor 
power of both legs was entirely lost, sensibility partially impaired ; there 
was paralysis of the rectum and sphincters, with involuntary discharge of 
feces, paralysis of bladder with retention of urine ; and amaurosis, the sight 
being almost entirely gone. At the end of a year she had recovered. 

Aphasia is occasionally observed. Barker records a unique case of a lady 
who, forty years before the report, had in her only labor severe convulsions 
followed by long-continued coma. Since that time she could only utter the 
words, " Oh, yes," through which, by various inflections of voice, she con- 
trived to keep up intelligent intercourse with her intimates. 

Aphonia, we ourselves have observed. 

Disease of the Jcidney is especially to be apprehended. It is certain that 
in many — perhaps the majority of cases — the kidney is left intact. This is 
one of the striking examples of the light thrown by the study of gestation 
upon general pathology and the genesis of disease. A healthy kidney is 
suddenly called upon by an overwhelming pressure to perform more than its 
ordinary duty ; it is unequal to the task; albumen filters through its struc- 
tures in enormous quantities; still it preserves its structural integrity, and 
comes out of the ordeal unscathed. Like other observers, we have seen 
many instances of healthy young women who suffered severely from albu- 
minuria and convulsions in their first pregnancy, and who enjoyed perfect 
health afterwards, bearing several children without any untoward compli- 
cation. 
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On the other hand, all are not so fortunate. The kidneys may be perma- 
nently affected ; and although, the gestation at an end, and its concomitant 
high vascular tension subsided, the albuminuria may be much moderated 
and the kidney may remain apparently stationary, no sooner does a new 
pregnancy occur than the disease is exacerbated, there is an increase of 
albumen, and if the pregnancy go on, the condition becomes more and more 
confirmed. 

Pathology of Convulsions. — The most useful plan of studying the 
pathology of the disease, if not the most logical, will be next to "trace the 
changes found in the body after death. Similar changes will not, indeed, 
necessarily arise in the early steps of the disease, nor in those patients who 
recover. Still we shall draw from this inquiry valuable facts to illustrate 
the phenomena observed in the living. 

Braun describes the appearance with great exactness. The brain shows 
anseraia, oedema, diminished consistency. Hypersemia of the membranes is 
rare. Interraeningeal apoplexy is rare. When it occurs it may, according 
to Kiwisch, be regarded as secondary, produced by impeded circulation of 
blood. Macdonald, in one case, found minute apoplectic extravasation in 
the corpora striata, a condition which has struck us forcibly in the watery 
state of the brain. In the lungs ajdema is constant. The heart is com- 
monly empty and flaccid. The spleen is large, as generally in gestation and 
childbed. Braun distinguishes three degrees of disease of the kidney. 
First stage: hypersemia, at the commencement the surface is smooth, the 
capsule easily removed, the plexus of veins on the surface is dilated, full of 
blood. The cortical substance is brownish-red ; from the surface of the 
section there flows a sticky bloody fluid, with which the parenchyma is infil- 
trated. The pyramidal masses are also hypertemic, injection-striped. The 
mucous membrane of the pelvis and infundibula is swollen, covered with 
vascular arborescence ; hemorrhagic eff'usion is frequently observed. The 
epithelium of the tubuli uriniferi is not essentially altered, but is easily 
separable. The tubuli, filled with coagulated or fluid exudation, sometimes 
contain blood-corpuscles. 

In the second stage, that of exudation and of commencing fatty metamor- 
phosis, the cortical substance is of a dull yellow, the striped vascular rami- 
fications and red spots in it disappear. The organ is bulky, much exceeding 
the normal weight. It then gets softer, more friable, milky and dark. The 
surface is sometimes smooth, sometimes granulated, covered with elevations 
of the size of a poppy-seed. The capsule is easily separated ; the pyra- 
midal masses dark-red. The infundibula show a dirty-red mucous surface. 
Between glomeruli and capsule lies a thick stratum of firm exudation of 
granular structure, showing fat-droplets. The interior of the epithelial cells 
of the tubuli is, in extreme cases, filled with fat-droplets, becomes turbid, 
and at last the cells themselves are decomposed into aggregations of granules. 

The third stage, that of retrogression and dissolution of the glandular sub- 
stance (atrophy). The kidney becomes smaller. The capsule is dirty-white, 
thickened in parts, closely united to the cortical substance. The surface is 
uneven, tuberculated. Similar conditions are described in a series of cases 
by Kra'ssing,^ and they are confirmed by other observers. 

Dickinson'' says the morbid changes in the kidney are "such as obstructive 
or venous congestion would be apt to produce. They are allied to those 
which occur as the result of heart disease with attendant venous repletion. 
They may be epitomized as congestion succeeded by excessive growth of 

1 Monatsschr. f. Geburtsk., 1860. 

2 Pathology and Treatment of Albuminuria, 2d ed. 
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epithelium, interstitial nucleation, fibrosis, and granulation. But when of 
uterine origin it is to be observed that, partly, perhaps, by reason of the sus- 
ceptibility of the subjects, it is more mischievous than when it is cardiac. 
Both undergo at first increase of epithelium and ultimately of fibrous tissue, 
both become at last granular. But the cardiac kidney is usually to the last 
red, hard, and free from oil, while that of uterine origin often becomes fawn- 
colored and fatty." 

Depaul,^ in a report on a memoir by Dr. Mascarel, stated that in the 
autopsies he had made, the kidneys were perfectly healthy, or simply con- 
gested. 

We may now usefully discuss the various theories put forth as to the 
pathology and etiology. The first theory in order of time is the pressure 
theory started by Lever. It was adopted by Rayer, Litzmann, Caseaux. 
It still finds many adherents. This theory rests mainly upon the assumed 
compression of the renal arteries and veins by the gravid uterus. The 
arguments urged in support are — (1) the comparative frequency in primi- 
gravidse, in whom the abdominal walls being firmer, press the uterus back- 
ward against the spine more forcibly ; (2) the occurrence of oedema and 
venectasis of the lower extremities, pointing to pressure upon the vena cava: 
the inferior mechanical venous hypersemiaof De Cristoforis ; (3) the greater 
frequency when the uterus is of excessive size from twins or liquor aranii. 

Professor Halbertsma urges the pressure-theory in another form. He 
contends that the kidney sufl^ers through compression of the ureters by the 
gravid uterus. Lohlein^ adopts this view, saying that he found dilatation 
of one or both ureters in 25 percent, of the deaths from puerperal eclampsia, 
and in 3 per cent, only of deaths from other causes. 

Against the general theory strong facts are in evidence — (1) the pressure 
is not adequate. As the uterus rises from the pelvis, it diverges from the 
spinal column, leaving the kidneys and their vessels protected in the receding 
lumbo-dorsal region ; at most there is pressure upon the common iliac veins 
and the lower part of the vena cava; (2) albumen sometimes makes its 
appearance at the third or fourth month, before the uterus can possibly press 
upon the kidney or its vessels ; (3) the albumen may disappear under treat- 
ment by purging or bleeding, although the uterus continues to grow (Robert 
Barnes); (4) albuminuria and convulsions not seldom occur in pluriparse, 
though escaped in the first pregnancy ; (5) the greater frequency in cases of 
distention from twins may be more reasonably explained by the greater 
nervous and vascular tension induced by the double demand, and by the 
greater amount of excrementitious stuff" thrown into the circulation. 

These facts are not so conclusive against Halbertsma's theory of special 
pressure upon the ureters. Still, even here it may be objected that pressure 
upon the ureters will hardly account for eclampsia in the third and fourth 
months of gestation. 

Another theory is that the convulsions are caused by lahor-pains. Un- 
doubtedly this is occasionally true as regards the convulsions. Indeed, 
labor itself may be regarded as a physiological convulsion. It, however, 
fails to account for the albuminuria. When the albuminuria already exists, 
then, as we have seen, uterine action may be the immediate cause of convul- 
sion. Often albuminuria and convulsions both occur without any sign of 
labor. Braun, however, says that of 44 cases of eclampsia seen by him, it 
broke out 24 times during labor and 8 times in puerpery. Wegscheider 
collected 435 cases ; of these, 236 cases broke out during pains, 109 before 

1 L'Union Medicale, 1854. 

" Trans. Intern. Med. Congress, 1881. ^ Deutsche Med. Zeitung, 1883. 
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and 110 after labor. Von Wieger has tabulated 455 cases ; the convulsions 
preceded the commencement of labor in 109. attended labor in 236, and 
followed labor in 110. The tables of these authors probably contain many 
cases in common. Here, as so often occurs when statistics are invoked, the 
necessary analysis of the cases is baffled. It cannot be doubted that in 
many instances the labor was premature, probably provoked by the condi- 
tions leading to albuminuria and convulsion. It may be admitted that in 
many cases the outbreak' was immediately excited by the uterine contractions 
or by some other irritation proceeding from the uterus. The nervous tension 
has attained its acme at the time for labor, and will naturally respond to 
slighter irritation. Braxton Hicks ^ brought forward a memoir "On the 
Behavior of the Uterus in Puerperal Eclampsia." In two cases he noted 
that, coincidentiy with a convulsion, a powerful and prolonged contraction 
of the uterus occurred. 

Analyzing the histories of 55 cases of puerperal eclampsia, of which 
Robert Barnes has preserved notes, we find that in 18 the convulsions broke out 
without any antecedent sign of labor ; labor being either an epiphenomenon 
caused by the convulsion or induced by the physician. It is scarcely probable 
if eclampsia break out for the pregnancy to go on. One of two things will 
almost certainly happen — (1) if not delivered, the cause of the toxaemia per- 
sisting, the convulsions will be continued, and prove fatal by exhausting the 
sufferer by shock, or by direct lesion of the brain ; or (2) labor will be 
induced by the circulation or stagnation in the nervous centres and uterus 
of blood charged with carbonic acid. Such blood acts, as Marshall Hall 
and Brown-Sequard have shown, as a direct stimulant to muscular contrac- 
tion. When black blood is circulating, uterine action begins. Once started, 
the nerve-storm seizes the uterus as well as the voluntary muscles ; the 
sphincters then relax, the os uteri dilates, and the labor proceeds. 

Gubler's theory of supei'albuminosis? This supposes that the disease de- 
pends upon the elimination of an excess of albumen which the pregnant 
woman's blood contains. If the proportion of albumen exceeds the normal 
wants of the mother and foetus, the excess must accumulate in the blood and 
be eliminated by the kidneys, as is observed in animals fed exclusively on 
albumen, or in whose veins a solution of albumen is injected. The kidney, 
therefore, is not primarily diseased, but serves as a filter. This hypothesis 
contains a part of the truth. Allied to this theory is that of Peter,^ who 
suggests that there is "transudation of albumen," and "autotyphlization." 

Caseaux, dwelling upon the pressure-theory to account for the albu- 
minuria, attributes the disease to a serous plethora, a condition observed in 
chlorosis and gestation, producing greater tension of the whole vascular 
system. This contains a part of the truth. The theory of anaemia is allied. 
But the convulsion of anemia from hemorrhage differs from that of albu- 
minuric eclampsia. It precedes death ; it is the sign of " agony." _ It is pre- 
ceded by general tremor, a kind of universal shuddering; consciousness is 
not always abolished, and there is no trachelisraus or congestion of the fiice. 
There is often vomiting, and the pulse is rapid or even imperceptible. 
These signs make up a picture quite distinct from convulsions. 

Temporary or Permanent Disease of the Kidney. — This theory received the 
sanction of "Bach, Imbert, Goubeyre, Litzmann, Frerichs, and Braun. The 
conclusive objection is the complete recovery which in many cases follows. 

We have already cited Braun's description of the lesions found in the 
kidney. These, it must be remembered, are conditions found in fatal cases. 

1 Obstetr. Soc, 1883. Diet. Encycloped. des Sciences Med. 

* Archives de Tocologie, 1875. 
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They are far from proving that like changes are necessary to the initiation of 
the albuminuria or of the convulsions. In his second and third degrees of 
Bright's disease, it is indeed highly probable that had the patients survived 
they would have suffered from more or less prolonged albuminuria. Dr. 
Southey in an excellent clinical lecture^ describes the condition under the 
name of " pregnancy nephritis." But we much doubt whether the first de- 
gree is really more than extreme hyperasmia. Here we venture to set forth 
an explanation of the nephrite albumineuse of Bayer, and of the acute 
desquamative nephritis of recent English authors, which we believe has not 
hitherto been suspected. If we examine the cervix uteri and vagina during 
pregnancy by the eye, we see intense hypersemia and the surface covered 
with creamy discharge. This consists of epithelial scales shed under the 
intense physiological hypersemia ; these scales are in fatty degeneration ; 
they are suspended in an albuminous plasma. A similar condition is often 
found in the other parts of the mucous tracts open to direct observation. 
It is in the highest degree probable that the mucous membrane of the 
glandular structure of the kidney, an organ specially within the range of 
the high vascular tension, and liable to constant irritation by waste-stuff 
brought to it for elimination, suffers in like manner. We infer from this 
that no structural lesion of the kidney is necessary. The kidney conditions 
attending the initiatory stages of albuminuria and convulsions are nothing 
more than the result of the high vascular tension which tells upon the whole 
raucous tract. This theory is in harmony with Mahomed's observations 
on the pre-albuminuric stage, and the clinical history of albuminuria in 
scarlatina, in which disease there are high tension, intense congestion of the 
mucous membrane, and an irritating poison in the blood. Depaul, we have 
seen, found the kidneys healthy. 

The following passage from Warburton Begbie is in point. " What is the 
cause of the albuminuria in simple scarlatina, and what is its pathological 
import? I conceive it to be as essential a symptom of the disease as is 
desquamation of the cuticle ; to be, in fact, the result of a desquamative pro- 
cess, which the mucous membranes in this disease equally with the skin are 
subject to. Granted then that the desquamation occurs when such a change 
is taking place in the epithelial membrane lining the minute tubes of the 
kidney, the office of the cells composing which is to eliminate from the blood 
the matters solid or fluid which in the normal exercise of the renal function 
compose the urine, it surely is not surprising that the albumen from the 
former should to a slight amount enter into the latter. It indicates the 
separation of epithelial cells and their passage into the current of the 
blood." 

We have presupposed ioxcBmia as a factor. What is the poison? It is 
impossible to give a precise answer to this question. 1. There is the theory 
of uraemia. 

That urea is found in excessive proportion in the blood in the albun)inuria 
and eclampsia of gravida is well attested. Gegenbauer and George Harley 
were amongst the first to attest it. Robert Barnes having bled a patient, 
had the blood analyzed by Professor Bernays, who found urea and uric 
acid in it. 

A correlated fact is, that urea is found in diminished quantity in the 
urine. But do these facts prove that the urea is poisonous? Claude Ber- 
nard showed that injections of large doses into the veins caused no convul- 
sion, and Chalvet and Gallois say that, far from being a poison, it is a 
valuable diuretic. 

1 Lancet, 1883. 
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Lehraann found that chlorides almost disappear from the urine as in 
other diseases attended by abundant exudation. 

2. The ammoncemia theory of Freriehs assumes that the urea is oxidized, 
forming carbonate of ammonia. But no analysis has shown this decom- 
position in the blood. Kichardson, J. Dumas, and others have shown that 
ammonia is a normal constituent of the blood. Hammond rejects Frerichs's 
theory. Jaksch, in a valuable clinical analysis,^ shows that in true ammo- 
naemia, such as arises from decomposition of urine in the bladder and absorp- 
tion, the symptoms are altogether different from those of puerperal eclampsia. 
Rosenstein also argues against both the uremic and the ammonsemic theories.^ 
Certainly these hypotheses are not necessary to explain the convulsion. 
Monck injected carbonate of ammonia into a dog, having first tied the 
ureters. The dog did not suffer. 

3. Rosenstein dwells upon ancemia and oedema of the brain. Monck again 
tied the ureters in a dog, and injected water into the carotid. Convulsions 
and coma ensued. As in Bright's disease, anaemia and oedema of the brain 
were found on dissection. 

4. Schottin surmised that the extractive matters of the urine formed the 
poisonous element. 

5. In the absence of precise chemical evidence we prefer the general term 
of urincemia. That the kidneys fail to eliminate the waste-stuff of nutrition 
is certain ; that this accumulates in the blood is a necessary consequence ; 
that absorption of urine and failure of the kidney to do its duty lead to 
empoisonment and convulsion is a familiar clinical fact illustrated not alone 
in obstetric practice, but in general surgery and medicine. 

6. A material alteration of the nervous centres or of their membranes. The 
objections to this theory are : 1. That the lesions found after death, how- 
ever they might have been the cause of death, were most probably the result 
of the conditions which caused the albuminuria and the convulsions. 2. 
The lesions found do not bear especially on those parts which physiologists 
show to be the only ones capable of determining convulsions, namely, the 
spinal cord, the medulla oblongata, the corpora quadrigemina. Congestion 
or ansemia of the brain and its membranes which attend the anasai'ca of 
some albuminuric women do not produce excess of activity or disorder of 
movement. 3, The lesions accused are not constantly found. 4. This 
theory fails to account for the cases that recover. 

Freriehs and Blot observed that subjects much infiltrated appeared less 
disposed to convulsions than those in whom there was little or no oedema. 
It is true, at least, that there is no certain relation between the convulsions 
and the extent of anasarca. 

We are driven to conclude. that it is not with eclampsia, as Voisin and 
others hold to be the case with chorea and epilepsy — that is, the visible altera- 
tions found in the brain and cord in persons who have died of epilepsy and 
chorea, are consecutive upon, not antecedent to, the disease. These struc- 
tural alterations are more strictly connected with the ulterior superadded 
symptoms of the disease than with the initiatory or proper symptoms. For 
example, when the disease has long endured, when the fits have become fre- 
quent and severe, the brain commonly shows signs of impairment, and 
exhaustion, paralysis, dementia or mania is the result. In his memoir on 
chorea,^ Robert Barnes adduced reasons for concluding that the graver 
symptoms — the paralysis, the mania, death — were produced by the repeated 
shocks of convulsion. In the cases of tetanus, perhaps also of strychnism, it 

1 Vierteljahrsschr. f. d. prakt. Heilkunde, 1860. 

-' Monat^schr. f. Gcburtsk., ISiU. Obstet. Trans., 1868. 
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can scarcely be doubted that the fatal prostration is almost purely the result 
of the repeated shocks. 

We have seen almost sudden death in labor which could be ascribed to no 
other cause than the shock of pain and the convulsive action of the uterus. 
In some cases of paraplegia arising in labor it seems reasonable to attribute 
the paralysis to exhaustion or to shock upon the spinal cord. 

It is greatly by the influence of shock that we must explain the cerebral 
disorder which so often attends the progress of puerperal convulsions, of epi- 
lepsy, and of chorea. The fits act as repeated shocks which stun the nervous 
centres. These shocks are equivalent to concussions. The ictus epilepticus 
is as real a blow as the apoplectic stroke. Both exhaust and divert the 
nervous force, and after a time impair the nutrition of the nervous substance. 

In the case of chorea proceeding to mania we have to note that the cere- 
bral disease is almost always secondary and progressive. 

In cases of puerperal mania breaking out after labor, where there has 
been no convulsion, it may seem that some other factor than shock must be 
invoked. In some of these there is albuminuria; that is, blood-poisoning. 
But in other cases there is neither convulsion nor albuminuria. But in all 
there is the shock of labor, with its attendant exhaustion, its severe physical 
and psychical revolution, and the blood-degradation of puerpery, acting 
upon a nervous system wrought up to a climax of irritability. It would 
seem that convulsions, collapse, insanity are not indeed interchangeable, but 
that the issue in any one of these is determined by idiosyncrasy, by diathesis, 
or by some preexisting peculiarity in the nervous centres. 

Tyler Smith enunciated the theory that the albuminuria " may depend 
upon sympathetic irritation of the kidneys by the gravid uterus, similar with 
the irritation of the salivary glands, the mammjB, the thyroid, etc., and not 
upon mere pressure." Frankenhaiiser reasons against the pressure-theory, 
and applying his discovery of a direct connection between the nerves of the 
uterus and the renal ganglia, suggests that the nervous system and not 
the vascular system is the starting point of puerperal convulsions ; he also 
bases his theory upon the occurrence of eclamptic fits where no albuminuria 
existed. 

Rosenstein, extending the theory of Traube, submits that eclampsia, like 
the starting of nervous symptoms in ordinary uraemia, supervenes when, in a 
very hydrsemic person, the pressure in the aortal system is suddenly raised ; 
then there is formed in the brain an acute oedema, the eff'used serum com- 
presses the cerebral vessels, and hence there arises acute ansemia of the brain. 
When this condition affects the cerebrum only, coma ensues ; if it seizes the 
middle convolutions, convulsions break out. This theory seems plausible; 
but it is inadequate. 

The observations of Bourneville throw useful light upon the pathology, 
prognosis, and treatment. He studied the changes of temperature connected 
with eclampsia. Nine observationsMead to the conclusions : 1. That during 
the eclamptic fit the temperature rises from the beginning to the end ; 2, in 
the intervals, the temperature remains high, and, at the moment of convul- 
sions, there is a slight rise ; 3, if the fit is to end in death, the temperature 
continues to rise41°-42°, and reaches a high figure; at the moment of death 
it may reach 43°. If, on the contrary, the fits subside, and coma diminishes 
or ceases distinctly, the temperature falls progressively and returns to the 
normal degree. In ordinary ursemia, on the other hand, the temperature 
falls. 

1 Bourneville, Etudes Cliniques et Thermometriques (Uremie et Eclampsia Puer- 
perale), 1874. 
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We must now discuss a very important question, What is the connection 
between albuminuria and eclampsia f We have already stated the two facts 
that eclampsia sometimes breaks out without albuminuria, and that albumi- 
nuria may exist without eclampsia ensuing. There is a third fact well- 
established. The eclampsia is sometimes so quickly followed by albuminuria 
that the eclampsia seems to cause the albuminuria. We must commence by 
clearing away a possible source of fallacy. Litzmann showed that albumen 
is occasionally found in the urine of puerperse as the result of catarrh of the 
bladder due to pus-globules. 

Depaul, Legroux, Levy, Braxton Hicks, Fordyce Barker, and others 
attest the fact that albuminuria occasionally follows upon the eclampsia. 
Casati relates a clear case.^ It is necessary to distinguish cases of simple 
epilepsy which are a revival of a latent epileptic diathesis, and which are 
not connected with albuminuria. The argument of the authorities cited 
does not rest upon cases of this kind, but upon cases of pure eclampsia; 
although Hicks affirms that albumen is observed in epileptics, the epileptic 
fit is far from being frequently the cause of albuminuria. Thus Dr. Gibson * 
repeatedly examined the urine of three epileptics during and in relation to 
the fits. He says sugar and albumen Avere always absent. Urea was some- 
what above the average ; chloride of sodium much below. Althaus examined 
the urine of epileptics after a long series of attacks and found no albumen. 
Hicks's account calls for quotation : 

"A woman approaching the full period of pregnancy, apparently in perfect 
health, without albumen in the urine, is suddenly seized with an epileptiform 
attack. After a certain time, albumen is noticed in the urine, at first in 
small quantities, shortly in profusion ; then blood-globules, waxy and 
epithelial casts, are found in it. The urine becomes scanty, of high specific 
gravity, with very high-colored crystals of lithic acid in considerable 
quantity. The case, which is now one of acute desquamative nephritis, 
may terminate by gradual recovery, the albumen slowly disappearing; or 
death may ensue from the violent eflTects of the original attack, or from the 
retention of urea, etc., in the system in consequence of the acute mischief in 
the kidneys." He thence argues that: "l,the convulsions themselves are 
the cause of the nephritis ; 2, that the convulsions and the nephritis are 
produced by the same cause ; e. g., some detrimental ingredient circulating 
in the blood, irritating both the cerebro-spinal system and other organs at 
the same time; 3, that the highly congested state of the venous system which 
is produced by the spasm of the glottis in eclampsia is able to produce the 
kidney complication." 

Accepting the facts of Depaul, Hicks, and others cited we submit that 
they have only a limited application to the solution of the problem. If some 
cases of eclampsia occur, not preceded by albuminuria, but followed by it, 
it is nevertheless true that in a much larger proportion the albuminuria 
precedes, or at any rate is found abundantly, not after twenty-four hours, 
but at the time of the first fit. We must, then, seek further back than the 
fit for the cause of the albumen. The most philosophical explanation 
appears to be that the high vascular tension telling upon the kidneys impairs 
their working powers; and that from this cause, and from the accumulation 
of noxious stuff, the proceeds of the double nutrition of mother and foetus, 
there ensue two things: irritation of the kidney and irritation of the cerebro- 
spinal centres. The researches of Mahomed go far to explain the occasional 
precedence of the fit, over the albuminuria, by showing that the kidney is 
already laboring in the pre-albuminuric period. These researches and the 



' Annali Universali di JVledicina, 1868. 
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facts observed are farther in harmony with the views of Gull and Sutton, 
which imply that arterial fibrosis and hypertrophy of the heart react upon 
the kidney "in causing Bright's disease. The hypertrophy of the heart is a 
constant condition in gestation associated with the high tension, and the 
consequent fulness and tension of the small arteries carry the analogy still 
closer. 

One circumstance that lends weight to this view is the increased liability 
to convulsion at the menstrual epochs, when the nervous and vascular tension 
is increased. 

The tension falls when the child dies in utero. Spiegelberg even relates 
a case in which the albuminuria and convulsions ceased on the death of an 
extrauterine foetus. 

Analogy with Bright's disease, the acute dropsy from cold, from scarlatina 
and similar conditions, throws a strong light upon the acute albuminuria 
and convulsions of gestation. In all these cases we also find deteriorated 
blood, impeded excretion, and high vascular tension. Then there are the 
researches of Mahomed, which prove that under high vascular tension the 
kidney is struggling before albumen exudes. We may from these clinical 
facts construct a strong hypothesis. There is the strong predisposition to 
exaggerated diastaltic action, increased by the imperfect nutrition of the 
nerve-centres ; all that is wanted to overthrow the balance is an exciting 
cause; this is found in the noxious stuff retained in the blood through 
imperfect excretion ; this, irritating the diastaltic centre, provokes the con- 
vulsion. 

Author's Theory. — Several conditions concur to cause the associated 
disorders. These are: (1) The hydrsemic state of gestation leading to im- 
perfect nutrition of the nervous centres, increasing (2) the normal nervous 
tension and irritability, and (3) the normal vascular tension ; with these 
comes (4) blood-poisoning from imperfect elimination of waste-stuff by the 
kidneys and other emunctories. 

This view, set forth in Robert Barnes's Lumleian Lectures, 1873, is 
advocated by Hypolite, 1879.^ 

The Prognosis. — The account given of the symptoms and issues of the 
affection will supply the materials for a prognosis. The question is three- 
fold : 1. Will the patient recover? 2. Will the gestation be brought on to 
an end ? 3. Will she recover completely, or with damaged kidneys ? Then 
there is a fourth question as to the fate of the child. 

Hypolite says eclampsia breaking out during labor is much less severe 
than when it breaks out during gestation. It tends to disappear as soon as 
the gestation is ended. A rising temperature with frequent fits, prolonged 
coma, especially if continuing after delivery, dictate a grave prognosis ; the 
opposite conditions, especially if attended by lessening quantity of albumen, 
justify a favorable prognosis. 

He says, further, that eclampsia is attended by febrile reaction, and there- 
fore by rise of temperature. This continues to rise or to fall progressively, 
according to the unfavorable or favorable issue, as Bourneville also showed. 

The risk of convulsion is less when the albuminuria and attendant blood- 
poisoning assume the chronic character. In cases of albuminuria dependent 
upon chronic Bright's disease the pregnancy aggravates the aflfection. It 
has appeared to us that the convulsion is less likely to ensue than in the 
rapidly produced acute albuminuria. In chronic Bright's disease a process 
of accommodation takes place, whilst in acute albuminuria the nervous 
centres, suddenly invaded by poisoned blood, are unprepared for resistance. 



1 De I'Eclampsie puerperale. Paris, 1879. 
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Barker puts and answers the question, In which period is the occurrence of 
convulsion the most dangerous f Eighteen years ago he published a table of 
cases collected from all sources, from which it appeared that 32 per cent, of 
all cases which occurred before and during labor, and 22 per cent, of those 
that occurred after delivery, ended fatally. Since then Barker observes 
that the disease is better known, and therapeusis improved, and we may 
expect more favorable results. He states elsewhere his conviction that the 
use of chloroform would diminish the mortality by at least 50 per cent. 
Dohrn analyzed 747 cases ; these gave a mortality of 29 per cent. 

The Effect upon the Child. — In some instances the foetus seems to be 
aflfected by the poison circulating in the maternal blood. Children are born 
dead in larger proportion than under ordinary circumstances. In the case 
of convulsions breaking out at term during labor, the prospect of the child 
is at the best. This consideration may weigh when discussing the question 
of inducing labor. 

That the foetus is frequently expelled dead by abortion is certain. It is 
highly probable that the death is due to the slow asphyxia by degradation 
of the maternal blood. But a large proportion of children are lost during 
the labor, especially if it be premature and artificially hurried. 

Sometimes the child in utero seems to be convulsed. A deeply interesting 
cases is related by Dr. James Whitehead.^ He felt the child convulsed at 
the same time as the mother. 

A point to be noted is the not infrequent complication of albuminuria and 
convulsions with hydatidiform degeneration of the chorion. In such a case 
there should be no hesitation in emptying the uterus. 

The Treatment. — The principles of treatment flow logically from the 
views we have taken of the etiology and nature of the disease. Four car- 
dinal principles stand out for our guidance : 

1. To moderate and control nervous irritability. 

2. To moderate vascular tension. 

3. To cut off emotional and peripheral irritants or excitants. 

4. To eliminate all complicating morbid conditions. 

The treatment is (1) prophylactic, (2) remedial, (3) restorative. 1. The 
prophylactic treatment applies to two states : first, to the preservation of the 
healthy condition of gestation, to the pre-albuminuric stage; and, secondly, 
to the albuminuric stage, with a view to avert eclampsia. 2. The remedial 
treatment applies to the moderation of the fit and its effects. 3. The 
restorative treatment applies to the restoration of the equilibrium of the 
system and of the kidneys and other organs to their normal state. 

1. Ihe Prophylaxis. — The general principles laid down for the care of the 
gravida apply : exercise, moderate diet, sparing use of stimulants, great 
care in regulating the secretions, baths to keep the skin, the great alterna- 
tive organ of the kidneys, in healthy action; testing the urine, watching the 
pulse by sphygmograph, and the state of the nervous system, to detect early 
notice of excess of tension, and, in this case, to give salines and digitalis. 
The hydremic condition, also, is an indication for the administration of iron. 
Small doses of the sesquichloride or sesquinitrate we have found extremely 

useful. . T . 1 1, . • 

Perhaps the greatest of all prophylactic reiaedies m the albuminuric stage 

saving the induction of labor, to be presently discussed — is absolute rest, 

including under this term the removal of every source of mental, emotional, 
or physical disturbance. The attendants should avoid all force or loud 
speaking. The clothes should be so opened as to give free play to the lungs. 

1 Brit. Med. Journ., 1867. 
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A golden rule we insist upon as of the last importance is, in any case where 
a fit is probable, to make no examination, not to pass the catheter, and to force 
no food or medicine, until the patient is under the influence of chloroform. The 
slightest disturbance, especially touching the genitals, may provoke a fit, 
whereas all necessary manipulation can be readily carried out under an- 
aesthesia. Under the same indication, avoid blisters, at one time a routine 
practice, and still, we fear, resorted to. We have seen the first effect to be 
the provocation of a fit. They cannot possibly do good. They are almost 
certain to do harm. The cantharidine, moreover, irritates the kidney. 

In the pre-albuminuric stage, especially to give salines and digitalis, and 
saline purgatives, elaterium, calomel, or podophyllin or jalap. If vertigo, 
flushing, red face, disturbance of sight appear, bleeding to twelve ounces, 
twelve leeches to the temples, or cupping in the loins, may avert mischief to 
kidney and brain. 

Before resorting to the induction of labor, it may be useful to try Cope- 
man's method of dilating the cervix uteri, under chloroform, of course. 

Prophylaxis in the albuminuric or pre eclamptic stage. The preceding 
rules apply. In addition, we have a resource in the milk diet advised by 
Tarnier.' This consists in putting the patient on an exclusive milk diet ; of 
this she may take as much as she likes. Chantreuil relates a striking case 
in which there were extensive anasarca, oedema of the lungs causing suffo- 
cating attacks of dyspnoea, which in a fortnight were quite subdued by a 
bleeding and the absolute milk diet. She was delivered without having 
suffered from eclampsia. 

2. The Remedial Treatment. How to Treat the Fits. — The first question — 
one too much neglected of late years — is that of venesection. At one time 
it was in great vogue, and was, no doubt, abused. It is undoubtedly the most 
powerful and prompt resource at command for lowering the high vascular 
tension — a primary cause of the eclampsia. Hall Davis advocates it in 
sthenic cases. Richardson extols it in ursemia when the temperature is 
raised, and this, Hy polite says, it always is. Fordyce Barker and Scanzoni 
practise it. Chantreuil relates cases of successful application. We our- 
selves are clear as to the advantage derived from it. There are three ways 
of bleeding: venesection, leeches, cupping. Each, under certain conditions, 
may have its advantages. Against bleeding an apparently strong case has 
been made. Comparative statistics, showing more recoveries under chloro- 
form than under bleeding, are adduced. Thus Charpentier,^ analyzing 133 
cases observed under Depaul, found a mortality of 45 per cent. ; under 
bleeding (single), 41 per cent. ; under repeated bleedings the deaths were 
54 per cent. ; under anaesthetics, 84 cases gave a mortality of only 18 per 
cent. Therq may be a fallacy underlying these statistics. The cases may 
not have been of equal severity, and they may not have been comparable 
in other points. The Traube-Rosenstein theory seems to explain the dele- 
terious action of bleeding. Schroeder puts it that the sudden depletion of 
the vascular system, by diminishing the arterial pressure, will stop the fits. 
But after bleeding the quantity of blood soon becomes as great as before 
from the absorption of effused serum. Now this involves deterioration in 
quality of the blood ; it is made more defective in red globules. Abstrac- 
tion of blood then would first 4o good ; but soon the arterial tension will 
return, and the state is worse than before. If the temperature is falling 
and the fits are becoming less severe, bleeding should not be resorted to. 
It is assumed by some that chloroform must displace bleeding. It is one of 

' Tarnier, Progres Medical, 1875; Legons cliiiiques, du Dr. Chantreuil, 1881. 
'■^ Th^se de Concours. Paris, 1872. 
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the great errors of modern medicine, in taking up a new remedy straightway 
to discard the old. Bleeding may be of occasional value; but in the great 
majority of cases it must yield to chloroform. 

The next class of remedies adapted to fulfil the indication of lowering 
vascular tension is purgation. Elaterium, calomel, croton oil, salines, by 
producing watery evacuations, reduce the blood-mass and allay vascular 
tension. The croton oil is especially valuable, because a drop or two can be 
put upon the tongue when the patient refuses to swallow. 

Then there are certain sedatives which moderate nervous tension as well 
as vascular excitement. Amongst these are chloral, which may be admin- 
istered by enema; but this should not be carried beyond one dose of twenty 
or thirty grains. It is dangerous to repeat it within it a few houis. There 
is a general consensus now in favor of chloroform inhalation. ISTor is it 
possible to speak too highly of it. It is prophylactic and remedial. Used 
during the fit, it shortens the attack. Watching for the premonitory signs 
of a fit, as the facial twitchings and restlessness, and, then given, the fit may 
commonly be averted, certainly mitigated. Thus, if time is gained for labor 
to be completed, the patient is carried over the critical stage. In this way 
chloroform may be freely but discreetly given during many hours. 

Chloroform blots out memory, one source of emotion ; it shuts out per- 
ception, another source of emotion ; it lessens reflex irritability. It further 
acts in averting or shortening a fit by inducing asphyxia in a modified form, 
in the same way as Achille Foville represents a fit of epilepsy as ceasing 
under the effect of the asphyxia which itself produced. 

Closely allied to chloroform in its modus operandi is nitrite of amyl. 
Robert Barnes had the good fortune to cure a severe case of strychnism by 
the persevering use of this remedy, and advised it in all cases in which it is 
desirable to relax muscular spasm. 

A successful case has been reported. Robert Barnes advised its use in his 
Lumleian Lectures in 1873. 

The nitro-glycerine is extremely promising as a resource. Mr. Green 
reports a case.' The patient took Irr^ every hour. J[t was given after labor, 
and, therefore, when there was a natural tendency for the symptoms to 
subside. Lately Drs. Ringer and Murrell have shown that nitrite of sodium 
possesses similar properties. It may be given in three grain doses. 

During the fit guard the tongue. In the Paris Clinique d'Accouchements 
the tongue is put back, when protruded at the beginning of the fit, by 
pressing on its back with the edge of a folded napkin stretched between two 
hands and held between the jaws until the fit is over, A cork or a piece of 
India rubber held between the jaws at the molars answers very well. 

Cold to the head or elsewhere should be avoided. AVe have seen it pro- 
voke a fit. 

Excellent results have followed the subcutaneous injection of morphia. 
Barker and Hecker give clinical evidence of its value. Dr. Bowstead « 
relates two cases in which injection of 2vi of Fleming's tincture of aconite, 
and i gr. of morphia, acted most successfully. Scanzoni used it. Belladonna 
acts well. In the form of atropia-injection it is most convenient. 

Pilocarpine has recently been tried on the initiation of Hyernaux.^ In 
our opinion, the results of the experiments are not encouraging. 

Postural Treatme7it.—Grsi\\j Hewitt and Routh, believing that the dis- 
turbances of the abdominal and renal circulation, caused by pressure of the 
gravid uterus, exercised a powerful influence in provoking eclampsia, placed 



1 Brit. Med. Journ., 1882. ^ Lancet, 1809. 

3 Dii Chlorhydrate de Pilocarpine en obst^riquc, 1879. 
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the patient in such a position as to diminish this pressure. Routh had seen 
marvellous benefit from the knee-elbow posture. It must often be difficult 
to adopt this posture ; but the side or semi-prone posture may be tried. 

A question of great moment, one that often calls for prompt solution is : 
Shall the gestation he interrupted f Can we venture to let the gestation go 
on? The disease depends upon gestation. Can the system bear the double 
strain of gestation and of the disease, working, as it must do, with organs 
which have proved unequal to the task? The question, as we have seen, is 
frequently solved by Nature. Labor comes on spontaneously. The system 
over-taxed throws off the burthen. Another example of many illustrating 
the maxim that abortion is often a conservative process. But Nature, whilst 
showing us the way, sometimes procrastinates too long. Does she present 
us with any indications to guide us as to the when and how to help her? 
If we carry the feeble policy of temporizing too far, the opportunity of 
rescuing the woman from imminent peril may slip away. 

We would say (1) that in every case in which convulsions have set in, pre- 
mature labor should be induced ; (2) that where there is marked albuminuria 
with oedema, difficulty of breathing, a quickened pulse, with rising tempera- 
ture ; or amaurosis or other form of paralysis, and relief does not follow 
bleeding, purging, and sedatives, the operation should not be deferred; (3) 
when the patient has had albuminuria in previous gestations, or is known to 
have had Bright's disease and hypertrophy of the heart, no time should be 
lost before labor is induced. We must not suffer the gestation to goon when 
it imperils life, or permanent damage to the kidney or the eye. 

The Good Effect of Labor. — The moment labor is started a call is made 
upon the nervous centres for nerve-force to be expended upon the uterus. 
This is its physiological destination ; and if it can be kept steadily directed 
to this, its proper work, we may hope to obviate its diversion to convulsion 
or other morbid action. It is indeed a matter of observation that uterine 
action will often excite a convulsion. But upon the whole we believe it acts 
beneficially ; and we shall be the less afraid of calling it into operation if 
we reflect, first, that la^or must take place, and that it cannot be effected 
without uterine action ; and, secondly, that we can greatly control the irrita- 
bility by chloroform. The induction of labor is the most natural means of 
discharging the excess of nervous tension. 

We have known a cough excite labor; but under other conditions of 
special influence, as of blood-poisoning, or of proclivity from hereditary dis- 
position, a cough might set up convulsion. We have seen an example of 
this in whooping-cough. This law of the propagation of excitation from 
one part of the spinal cord to another part in a state of peculiar suscepti- 
bility is admirably illustrated in a remarkable clinical experiment by 
Harvey. " It seems to me," says our Immortal Physiologist, " on deep in- 
vestigation, that the throes of childbirth, just as sneezing, proceed from the 
motion and agitation of the whole body. I am acquainted with a young 
woman who during labor fell into so profound a state of coma that no reme- 
dies had power to rouse her, nor was she in fact able to swallow. Finding 
that injections and other remedies had been applied in vain, I dipped a 
feather in a powerful sternutatory, and passed it up the nostrils. Although 
the stupor was so profound that she could not sneeze, or be roused in any 
way, the effect was to excite convulsions throughout the body, beginning at 
the shoulders, and gradually descending to the lower extremities. As often 
as I employed the stimulus, the labor advanced, until at last a strong and 
healthy child was born without the consciousness of the mother." It is in 
the highest degree probable that in this instance there were albuminuria and 
urinsemia. But how well must Harvey have been acquainted with the reflex 
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function when we see him thus turning it to practical account to accelerate 
the course of labor! 

The intimate relation between the cerebral and spinal axes is further il- 
lustrated in the vivid sympathy which springs up between pregnant women. 
Thus, if a woman far advanced in pregnancy assist at the labor of another, 
she seems herself to catch every pain that seizes upon her suffering sister ; 
and cases are known— we have seen one — in which labor in this way has 
been actually induced. The same thing, it is said, is observed in pregnant 
mares and cows, so that those who have charge of pregnant animals take 
care to separate from the rest any one which may be taken in labor. 

The Mode of Inducing Labor— lu the first place observe the golden rule, 
"festina lente," avoid precipitance, that is, the " acSuchement force." To 
- deliver rapidly before the cervix is fairly dilated is to provoke violent con- 
vulsive reaction, to risk lacerating the uterus, and to reduce the child's chance 
to a minimum, thus sacrificing at one stroke the two objects of the operation. 
Proceed under anaesthesia; empty the bladder, puncture the membranes. 
This at once lessens uterine distention and irritation ; then dilate the cervix 
gently by Barnes's bags ; then proceed to accelerative measures as by forceps, 
turning, or craniotomy, according to the special indications. 

Should there be oedema of the labia vulvae, the preliminary precaution 
should be taken of draining the connective tissue either by a number of 
superficial digs with a lancet, or by Southey's drainage needles. 

Conclusive arguments are based upon the following considerations, which 
apply to all the foregoing three conditions: (1) If the case be suffered to 
go on, even if the woman recover, every day adds to the strain upon the 
kidneys and the eye, and may lay the foundation of permanent disease;- 
(2) it is not justifiable to let her run the risk of losing her life, or of drift- 
ing into grave disease, under the expectation of saving the child ; (3) granted 
that the object of getting a live child should rule our judgment, the pros- 
pect is better of getting a live child in a future pregnancy than by trusting 
to the actual pregnancy already gravely threatened; (4) the fate of the 
child is linked with that of the mother, too commonly if the mother perishes 
the child perishes too; (5) we are doubly bound to seek our motive of 
action in the interest of the mother. 

Admitting that some women have under our own observation and sanc- 
tion gone the full period of gestation, and been delivered of living children 
apparently without damage, frankly speaking, we would not with enlarged 
experience, again encounter a responsibility so great. 

If these arguments are fairly presented to the husband and friends they 
ought to prevail. 

3. The Restorative Treatment. — When labor is over, the convulsions 
ceased, and the albumen disappearing, the proper treatment consists in rest, 
sedatives, light diet, of which milk should form a large element, avoiding 
stimulants. Iron is indicated, but its use should follow salines. 

When able to endure it, warm baths should be used to promote the action 
of the skin. 

Should the patient be much reduced by hemorrhages or otherwise, trans- 
fusion of saline solutions or defibrinated blood may turn the scale in favor 
of life. Dr. Lange^ relates a case of recovery after thirty- two fits and 
severe exhaustion, after transfusion of seven ounces of defibrinated blood. 

The urine should be carefully examined from time to time for some 
weeks after labor. 

1 Prager Vierteljahrsschr., 1868. 
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B. A Group of Paralytic Affections. 

1. There may be paralysis of the special senses, as amaurosis, deafness, 
loss of taste, loss of smell, loss of touch. These have been described as 
sequeliB or attendants upon albuminuria and other forms of convulsion. 
Apart from this connection the paralyses are comparatively rare. We may 
call to mind aphasia and aphonia, also mentioned under "Albuminuria." 

2. Reflex Paralysis as Paraplegia. — This, too, is sometimes associated 
with albuminuria. But it may have at least two other causes. The first is 
shock of labor, which seems to exhaust the spinal centre ; the second is 
pressure of the uterus upon the sacral nerves. This may occur during 
pregnancy, but is more frequently caused during severe labor. 

Lever has described two cases of paralysis of the limbs which ended in 
recovery after labor. 

Paraplegia may be due to retroversion of the gravid uterus and pressure 
upon the sacral plexus. Retroversion may also cause reflex paraplegia 
(Brown-Sequard). 

Apoplexy may occur at any period of gestation. Gestation testing the 
integrity of the organs, may find the cerebral bloodvessels unequal to the 
strain. We have seen it at the second, third, and subsequent months. It 
is perhaps most common at the time of labor. The complication is rare. 
In one case now under our observation, the subject s&t. 28, a pluripara, was 
seen by Dr. Wilks, when seven or eight weeks pregnant ; she had been 
seized suddenly with weakness of the right side, with some difiiculty of 
speech ; an hour later she became fainter, speechless, and paralyzed on the 
right side. Complete right hemiplegia and aphasia set in. She had slowly 
recovered partially from the hemiplegia and more completely from the 
aphasia when six months gone. No albumen was detected until during 
convalescence, when a trace appeared. The hemiplegia persisted, but 
delivery took place naturally at term. 

Dr. Wilks communicates a second case, that of a primigravida, set. 22, 
who was struck when three months pregnant. The attack began with 
severe neuralgia of the head, drowsiness and lethargy followed ; stertor, 
left hemiplegia, lateral divergence of head and eyes, slight convulsions pre- 
ceded death. "A clot of blood was found in the substance of the brain," 
and an antemortem clot in the left lateral sinus. This suggested thrombosis 
of vessels as the cause of the hemorrhage. 

The paralysis, if unilateral, is likely to be the effect of cerebral apoplexy, 
associated or not with albuminuria. Apoplexy in gestation, independent of 
albuminuria and convulsions, we believe to be rare. In two cases seen by 
us the stroke occurred during the expulsive stage of labor, when the glottis 
was closed, and the tension upon the cerebral arteries was at its maximum. 
In one of those the woman was over forty, and it is not improbable that the 
cerebral arteries were in process of degeneration. Clotted blood was found. 
This subgroup is intimately linked with group A. Indeed, as is continually 
observed, the affections more prominently referred to one organ or fluid, 
overlap or dovetail with the primary or secondary aflfections of other organs. 

Dr. Hughes Bennett, in an instructive lecture,i relates six cases of chronic 
hemiplegia. In two the disease began in pregnancy ; in one, suddenly during 
labor; in two, soon after labor; in one, three weeks after an abortion. No 
albuminuria was noted when these cases came under Dr. Bennett a long 
time after the attack. He sums up as follows : These six cases of chronic 
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hemiplegia are due to a destructive lesion in that portion of the brain sup- 
plied by the middle cerebral artery; the disease began suddenly during the 
puerperal state, which was the predisposing cause of it ; the exciting cause 
was probably an embolus ; this embolus was the result of acute endocarditis, 
or due to the hyperinotic state of the blood, or possibly to both of these 
conditions combined. It will be noted that four of these cases occurred 
after labor — that is, at a time when the disposition to thrombosis is greatest, 
a proposition which will be set forth more fully when describing the diseases 
of puerpery. 

Cerebral thrombosis is, we believe, a rare affection during gestation. 
Embolism is essentially an affection of puerpery, and it will be more profit- 
ably studied in connection with the proper puerperal pathology. 

Thrombosis of the cerebral sinuses, Wilks says, occurs mostly in anaemic 
women. 



C. A Group of Mental Disorders (Including Puerperal Insanity). 

Insanity in women, associated with childbearing, is best studied in har- 
mony with the scheme of this work under the four epochs of gestation, 
delivery, puerpery, and lactation. The conditions of the blood and circu- 
lating organs, of the nervous system, and of the body generally, present 
features which differentiate these epochs, although they are physiologically 
linked together. On this ground it will be more instructive to take the 
subject throughout the four epochs continuously. 

Relative Frequency of Insanity in the Different Epochs. — Esquirol noted 54 
cases arising in puerpery, and 38 during lactation, out of 92 patients. 

Marce found in 79 patients, that 18 feB ill during gestation, 41 in puer- 
pery, and 20 during lactation. 

All statistics concur in showing that insanity does not declare itself so 
frequently during gestation as after labor. 

The causes of puerperal insanity are predisposing and exciting, in this 
respect, as in others, falling under the common laws under which insanity is 
developed in other subjects. 

Of all the causes, heredity occupies the first place. Esquirol has traced 
hereditary influence in 1 out of 2.8 cases ; Marce traced this influence in 24 
out of 5G patients; and there cannot be a doubt that more exact informa- 
tion than it is often possible to obtain as to the consanguineous history 
would reveal a much larger proportion. It is a factor in most cases, no 
matter at what epoch the outbreak may happen. 

Ancemia, produced by gestation, increased by labor and puerpery, is an 
important element in etiq^ogy. It may be partly predisposing, partly ex- 
citing. Certainly in most of the cases of insanity breaking out after labor 
we have found this condition ; in some the aniemic souffle was marked. The 
late Dr. F. W. Mackenzie, whose researches on phlegmasia dolens we shall 
have occasion to cite, insisted much upon this. The influence of this con- 
dition may account for the comparative frequency of insanity in multiparse 
whose constitutions have been impaired by childbearing and the development 
of debilitating diseases. 

Linked with ansemia are certain states of toxcemice, more especially those 
depending upon albuminuria and cholcemia. The powerful influence of these 
states is exhibited in the fact that, arising, as they are especially liable to 
do, in primigravidfe, they are in a notable proportion of instances the pre- 
cursors of insanity. . .n 1 •• 1,1 

Lactation is a strong predisposing, if not also an exciting, cause, and related 

20 
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to this condition is the fact supported by fair evidence, that suckling boys 
is more frequently followed by insanity than suckling girls. The first tax 
the mother's strength more severely. 

Savage says " We must be prepared to recognize in hysteria, epilepsy, 
chorea, and perhaps rheumatism, diseases that are related more or less closely 
to insanity. If one parent be insane and the other phthisical, the offspring 
run a greater danger than if only one parent were tainted. Several cases 
have come under my observation, in which all those of the family who have 
not died of phthisis have had mental troubles." 

The exciting causes are sometimes more apparent than real. There is no 
such frequent relation between severe labor and insanity as to suggest dystocia 
as a cause. Hemorrhage certainly is an efficient factor. 

The use of chloroform in labor has been accused as an active cause. In 
the early days of anaesthetic midwifery, this reproach was hotly urged. It 
might, however, be supposed that the obliteration of pain and fear, two 
powerful agents in disturbing the equilibrium of the nervous system, would 
diminish the liability to insanity. Are the attendant evil influences of 
chloroform to weigh against immunity from pain and fear ? Is it a fact that 
insanity in undue proportion follows the use of chloroform? To the first 
question it must be admitted that chloroform greatly disposes to hemor- 
rhage, a powerful factor in the development of insanity. The second ques- 
tion is not so easy to answer with precision. But it is certain that chloroform 
confers no immunity from insanity. Probably no obstetric practitioner of 
much experience has failed to see cases of insanity breaking out after the 
use of chloroform. With certain reservations it may be affirmed as a physi- 
ological fact, however harsh the opinion may appear to some, that the pain 
of labor fulfils a useful function in regulating the nervous energy, in direct- 
ing it to its proper destination. 'One of the reservations is the extreme 
sensitiveness of many women lapped in luxury, upon whom pain has a 
crushing effect, outweighing its physiological uses. It is also to be remarked 
that chloroform is most frequently given to women in whom the nervous 
system is most highly developed, and who are the more prone to fail under 
the trial of gestatitm. 

The influence of moral emotion or shock has been too often observed to be 
doubtful. 

The appearance of the first menstruation after labor has often been the signal 
of an attack of insanity. Baillarger pointed this out to Robert Barnes when 
studying at the Salpetriere. He has verified this in practice, and, further, 
that succeeding menstruations have been attended by exacerbations of the 
malady. 

In many cases more than one of the pi-eceding causes are in action. 

Marce's idea was that there exists a sympathy jpetween the uterus and the 
brain. This is the old idea. Certainly we have seen the clearest evidence 
of retroflexion, hyperplasia, and congestion of the uterus associated with 
insanity ; and we have the conviction that by curing these complications we 
have cured the insanity. Graily Hewitt bears similar testimony. 

Boyer relates a case of a lady who during her first pregnancy was attacked 
by insanity. Ten years later, the mental alienation having returned, it was 
concluded that she was pregnant. Boyer removed a polypus from the uterus, 
and she quickly recovered. 

The Insanity of Gestation. — At the onset of gestation many women 
are overtaken by various nervous disturbances. The new situation brings a 
strange bodily and mental revolution. We have known women of the 
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strongest character, not given to " fancies," not introspective, unwilling to 
yield to subjective impressions, or to excite sympathy, to be affected by hal- 
lucinations of sight and hearing, driving them to get out of bed, and flee 
from subjective perceptions, even to the point of running into danger. 

The senses not only deceive them, but often fail them or become impaired. 
Thus the sight and hearing are at times enfeebled ; temporary amaurosis 
occurs; the taste is often completely perverted, things heretofore eaten with 
relish are now objects of loathing, and things before disliked are now those 
which are sought. The "longings" of pregnant women have in all ages 
been familiar to mankind. Women may, indeed, sometimes turn them to 
account in order to get what they want. But it is nevertheless true that, in 
many instances, these " longings " are the expression of an irresistible bodily 
and mental disturbance. 

Savage observes^ that he has seen cases in which " unnatural longings in 
the mother have reappeared as melancholia and mania in the children," This 
affords strong presumption of the alliance of these longings, when passing 
ordinary bounds, with insanity. 

Dipsomania and kleptomania are forms that occur. 

One remarkable feature in the mental state of women during gestation is 
the pursuing dread that childbearing will be fatal. This idea seizes upon 
most women, pregnant for the first time, with more or less force ; in some 
it dominates and depresses, assumes the character of melancholy, and may 
culminate in insanity. Indeed, the most common form of mental aberration 
in pregnant women is the melancholic. Associated with the mental disorder 
are certain bodily disorders: the digestion is disturbed, the liver and 
kidneys act imperfectly. We have several times seen jaundice preceding or 
complicating insanity. 

In many women these mental aberrations subside as the gestation ad- 
vances. 

In some melancholic cases, suicidal tendency is marked. 

Savage remarked that the suspicion of poison in the food was common. 
Most of the cases were suicidal. Hallucinations are common. Mania is 
also a form observed in gestation. 

Does gestation exert a favorable influence upon insanity? The affirmative 
has been contended for by some authorities. Esquirol said the instances of 
insanity being cured or modified favorably are rare. Dubois and Desor- 
meaux'^ state the casein these terms: " Mania, and especially dementia, 
often shows a favorable experience from pregnancy ; but we can hax-dly hope 
for a durable amelioration or a complete cure, in these cases and in other 
chronic diseases, except when they depend upon disordered menstruation or 
certain diseases of the uterus." Outside these conditions they believe that 
pregnancy is hurtful rather than useful, not by itself, but by the debility 
which follows delivery. 

In our own experience we have seen the truth of these opinions strikingly 
confirmed. 

As to the treatment. Separation from friends is generally desirable. 
Remedies that reduce nervous and vascular tension are especially indicated. 
Savage speaks emphatically against the induction of labor. He says it will 
almost certainly only convert a case of insanity of pregnancy into a case of 
puerperal insanity. 

Effect upon the Child in Utero. — Marce, basing upon a small num- 
ber of cases, shows that the children of insane gravidas are more likely to 

> Guy's Hosp. Keports, 1875. 

* Dictionnaire de M^decine, art. "Grossesse." 
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be Stillborn when the insanity declared itself during the gestation, than 
when the women were insane at the time of conception. The explanation 
seems to be that acute disease attacking a gravid woman causes more dis- 
turbance ; and it is also probable that, in some cases, albuminuria is asso- 
ciated with the insanity. 

What is the influence of labor upon insanity ? The process rarely sffuers 
much disturbance. A point which has been often observed is the remark- 
able unconsciousness of pain ; in some cases, the woman has not been con- 
scious of the delivery ; and in not a few she has refused to believe that the 
child of which she had been delivered was hers. These facts point to the 
necessity of carefully watching an insane gravida, lest she fall into danger 
unperceived, and the child perish. 

The Temporary Mental Aberration during Labor. — This form is generally 
recognized. It may occur in women who are not known to be the subjects 
of predisposition to insanity. It is a transient delirium. It is most com- 
monly observed at that stage of labor when the head is stretching the cervix 
uteri or the vulva; that is, when the pain is most excruciating, and when 
the whole system is under the empire of the reflex nervous system. At this 
stage it is not surprising that a frenzied desire to be released at any cost 
from her agony should overpower all self-control. Hence a woman may 
attempt violence upon herself or upon her child at the moment the head is 
born, or soon after complete delivery. Such cases, it is true, are more fre- 
quent in single women, to whom childbirth brings not only acute physical 
suffering, but the most poignant mental distress, and the prospect of misery. 
Delivery under chloroform or ether will entirely obviate this form of transi- 
tory mania. 

In the great majority of instances this form of aberration passes away in 
a few minutes or hours. But in women predisposed to insanity, this acute 
mania of labor may be the starting-point of persisting insanity. A similar 
argument applies when there is albuminuria. 

Simpson, in his first enthusiasm for chloroform, claimed it as a prophy- 
lactic against puerperal insanity. This has been falsified by experience. 
We ourselves have known cases of mania break out after the use of chloro- 
form in labor. It is doubtful whether it possesses any virtue in lessening 
the risk of insanity, unless it be, and this is important, in mitigating albumi- 
nuric eclampsia, a disorder which sometimes is the forerunner of insanity. 

The Insanity of the Recently Delivered Woman. — This is the most fre- 
quent of all the varieties of insanity connected with childbearing. The 
forms observed are mania, melancholy, hallucinations, monomania, and a 
particular form of mental debility observed after severe hemorrhages, which 
is not difficult to cure by tonic treatment. 

Mania is the most frequent form. This may or may not be ushered in 
with fever. We have found no elevation of temperature or pulse, but the 
skin is often dry. There is a dry tongue, thirst, insomnia, excitation, vio- 
lence in action and in speech, sometimes erotic ideas, more often aversion 
from husband and child. Simpson made in one case the remarkable observa- 
tion that albuminuria followed on three successive attacks, and disappeared 
on recovery. But the association is by no means constant. 

The outburst of mania in a large proportion of cases occurs at two distinct 
epochs : in one class within the first eight days, in the other not before the 
fifth or sixth week. This may be explained by the action of the shock of 
labor and the establishment of milk secretion in the first class, and by the 
first menstruation in the second class. About two days after delivery some 
women become excited, sleepless, incoherent ; the face is flushed, pulse rather 
full, and there is slight rise of temperature. 
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The Prognosis and Duration of the Disease. — The prognosis bears 
upon two points: 1. The danger to life. 2. The prospect of cure of the 
disease. A certain proportion of cases terminate fatally within a few days 
or weeks. Of those that survive by far the greater number, probably three- 
fourths, recover their reason. Gooch used to say that the question was not 
"Will they recover?" but "When will they recover?" Subsequent obser- 
vation, however, compels a modification of this assumption. The greater 
number recover within twelve months, many in a much shorter time. Of 
those in whom the disease lasts beyond a year, a considerable proportion are 
incurable. The cure is slower in melancholia than in mania. Savage says 
in most cases of mania the cure is made in three months, in melancholia it 
takes six months. 

The immediate cause of death is usually acute delirium (Marce). Other 
cases terminate by tubercle in the lung, pneumonia, pyaemia, or Bright's 
disease. 

It may be said generally that puerperal mania threatens life, and melan- 
cholia threatens reason. 

The Insanity of Puerpery Proper. — The transition from the violent agita- 
tion of labor to puerpery is commonly marked by calm. But under the new 
condition, the disposition to mental aberration is revived. What are the 
causes that call this disposition into activity? The favorite doctrine of old 
— expression of the humoral theory — was that the insanity was caused by 
the suppression of the lochia and of the secretion of milk. This theory in 
one of its modifications rested upon the assumption that there was metastasis 
of these fluids. In popular belief these theories still hold a place. "Those 
things," or " the milk flew to her head," is an expression we sometimes hear. 
In its literal sense of course this theory has no place in science, but it con- 
tains an element of truth. Broussais' stated his opinion as follows : " The 
insanity so common after labor does not arise under the influence of one 
organ alone ; all are in a state of surexcitation ; at this epoch so remarkable, 
congestion is imminent for all the organs, and if the necessary evacuations 
are interrupted, a slight cause may fix itself upon the brain, as upon any 
other visceral apparatus, and this determining cause is often of a moral 
kind." Thus this eminent author, accepting the prevalent humoral theory, 
sought in the complex conditions of gestation the solution of the problem, 
assigning, however, to congestion an active part. 

As to the suspension of the lochia, it has been observed that sometimes the 
flow is prematurely suppressed, that sometimes it continues uninterrupted, 
and that not seldom the insanity breaks out after the flow has run its normal 
course. Much the same statement may be made as to the milk. But in the 
case of this secretion, there is greater difficulty in arriving at conclusions. 
When a woman becomes maniacal, she is rarely allowed to suckle, and so 
the milk dries up. Whether insanity dries up the milk or no, it is not easy 
to decide. We ourselves have seen a case in which insanity broke out a few 
days after labor whilst suckling ; the child was taken from the mother, who 
was sent to an asylum. There she stayed two months, came out well, and 
resumed the care of her infant, when the milk came back abundantly. 

Insanity in Suckling Women. — Insanity begun during gestation or 
puerpery may be continued into the period of lactation. But it may 
originate after puerpery. The proportion of cases commencing at this 
period are not nearly so frequent as those of puerperal origin. This may be 
partly explained by the consideration that women predisposed to insanity 
will succumb under the trial of gestation, labor, and puerpery, and that 
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emerging safe from that ordeal, they will have proved at least comparative 
soundness. 

Generally speaking, the causes of insanity during lactation are the same 
as those which act during gestation and puerpery. But there are special 
conditions which it is of practical moment to note. 

All the cases of insanity which break out in lactation may be arranged 
in two classes: 1. Those which appear during the first six or seven weeks 
after labor. These are intermediate between the proper puerperal and the 
lactation cases. 2. Those cases which occur much later, that is, after eight, 
ten, or even twenty months of nursing, or within a few days after weaning. 
It is rare to observe insanity originating during the intermediate period. 

The most obvious factor in the production of insanity during prolonged 
lactation is ansemia and debility. In some cases we have known a compli- 
cation with a new pregnancy, and in some the reestablishment of menstrua- 
tion. These conditions importing fresh elements of nervous and vascular 
disturbance, seem to determine the outbreak. In many poor women, the 
struggle to support the suckling is rendered harder by lack of food and bad 
hygienic surroundings. If, in spite of ansemia, women persist in nursing, 
and sleeplessness supervene, disturbances of innervation or of nutrition 
soon arise, and render the system susceptible to morbific influences. Ema- 
ciation, pallor of the mucous membranes, languor of all the functions, are 
noted ; and a special risk arises, pointed out by Nasse, that is, of softening 
of the cornea, just as happened to the dogs subjected to long starvation by 
Magendie. This condition ceased on weaning, and returned on suckling, 
Mr. Power tells us of a similar process, but thinks the starting point is a 
scratch upon the cornea. 

In other patients, nervous symptoms predominate. Neuralgia, partial 
paralysis, contractions of the muscle?, are met with, sometimes of tetanoid 
character. Acute dementia sometimes sets in, and catalepsy is not infrequent. 

The Effect of Weaning. — In some cases timely weaning may arrest 
the insanity, or apparently obviate its outbreak. But in some cases insanity 
breaks out on or soon after, the weaning. This may be explained, first, by 
the fact that weaning was enforced because the nervous system was evidently 
giving way : in these cases clearly the weaning is not the cause. Secondly, 
the milk has dried up under a sudden physical or emotional shock ; here 
the insanity is due to the shock, which at the same time arrested the secretion 
of milk. Thirdly, in some cases insanity may break out some days after 
weaning, under conditions distinct from the first two described. Is there a 
special danger from the revulsion attending the sudden arrest of the milk 
secretion ? Does this secretion act as an emunctory, and being checked, 
some deleterious element is left to work as an irritant to the nervous system ? 
These questions are not easy to answer. 

In a large proportion of cases it has been observed that insanity breaking 
out during lactation has not arrested the milk secretion. 

Mania and melancholy occur in about equal proportions during lactation. 

The Prognosis is generally favorable. The duration of the illness may 
extend to some months, but is not seldom cured in a few days or weeks. 

The Treatment. — The first indication is clearly to stop the cause of 
exhaustion, to wean, then to regulate the secretions, to feed well, and to 
place the patient in the best conditions for quiet and health. Opiates, bro- 
mides, quinine, iron, will render signal service. Shower-baths are often useful. 

Shall a woman who has recovered from insanity return to her husband ? 

If the insanity has been associated with uterine disease which has been 
cured, our experience is favorable to the renewal of conjugal relations. We 
have known subsequent pregnancies proceed happily. 
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^ On the question of marriage of women who have been insane, our expe- 
rience, which upon this point is not inconsiderable, agrees with that of 
Savage, who says : " It is satisfactory to k now that we do see patients who 
have recovered from insanity marry and bear children with impunity ; and 
I am inclined to think that we shall some day be able to point out certain 
varieties of mental disease that are scarcely more liable to return than are 
broken bones."^ 

The Responsibility of Pregnant Women and of Women in Labor and Puer- 
pery. — This is a medico-legal question, the discussion of which would lead us 
beyond the proper limits of this work. We can only state the chief points. 

1. In the case of women who have been undoubtedly insane before the 
actual pregnancy, the presumption, ^nVii/acie, is that any extravagant or 
criminal act she may commit, especially if inconsistent with her natural 
character, is done under the influence of insanity. 

2. Since in the early stage of pregnancy it is not uncommon for wcimen 
to be subject to passing hallucinations which may influence their actions, it 
is quite probable that in this state they may do things for which they ought 
not to be held responsible. The temporary hallucinations, or illusions, or 
delirium of epileptics present an analogous condition. 

3. The temporary delirium or aberration at the moment of delivery, when 
a woman is " beside herself" with pain and emotions — under the control, in 
short, of the reflex nervous system — has always been held to be a condition 
during which she may commit acts lor which it is difiicult to prove her 
responsibility. 

The English courts but rarely find any girl guilty of murder for infanti- 
cide soon after labor. The madness may be at most a temporary furor, 
madness that exhausts itself in the impulsive commission of the crime. 

We may fitly conclude this section on convulsive diseases with a few 
general observations. 

To show how nearly an expulsive labor pain is allied to convulsion, 
observe the course of a pain towards the end of labor. A premonitory 
shudder (the forerunner of the storm), often a rigor, often vomiting, usher in 
the pain, just as we frequently observe before the outbreak of a fit of epilepsy. 
Women have told us that at this moment they felt sure they were on the 
verge of convulsion. 

We have known several instances of an epileptic fit being repeatedly- 
induced by the sexual act. Tyler Smith told us of one. Voisin mentions 
one. La Motte knew a woman who, not pregnant, always vomited sold 
actione coitus. 

General Considerations. 

We cannot fail to be struck with the common features of resemblance or 
of relationship between the difl^erent forms of convulsive disease which occur 
in pregnancy. In this comparison we ought to include the relationship of 
syncope, vertigo, migraine, apoplexy, paralysis, delirium, insanity. They 
often form links of one chain. Syncope and vertigo should be studied in 
their relations to epilepsy; apoplexy in its occasional relations to ursemic 
eclampsia; paralysis in its relations to apoplexy and epilepsy; and insanity 
in its relations to epilepsy, eclampsia, and chorea. All the convulsive 
diseases may culminate in mania or dementia. 

What is "it, then, that determines epilepsy in one case, vomiting in a 
second, chorea in a third, tetanus in a fourth, eclampsia in a fifth? We 

> Some interesting illustrations of puerperal insanity have been published by Dr. A. 
Campbell Clark. Lancet, 1883. 
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must invoke a peculiar antecedent condition of the nervous centres, probably 
unknown or unsuspected until it declares itself under the magical ordeal of 
gestation. This is illustrated by the history of chorea, which, we have 
shown, rarely, if ever, occurs ab initio in gestation, the subjects having had 
it in childhood ; in epilepsy, in the subjects of which there can generally be 
traced hereditary proclivity or previous attacks. But the postulate of an 
antecedent condition is indisputably settled by the case of ague. We cannot 
conceive the possibility of ague being evolved out of the proper conditions 
of pregnancy ; and we know that other conditions will act in reproducing 
ague. 

Pathological Exaggerations of Physiological Affections of the Heart and 
other Organs of Circulation. 

In tracing the normal history of gestation, Ave have sketched the features 
which gestation impresses upon the blood, heart, and other organs of circu- 
lation. To that sketch we refer back, as the basis of what remains to be said 
concerning the phenomena resulting from pathological excess. 

Ihe blood may present an unusual degree of anaemia. There may be 
exaggerated leucocytosis, and even the condition called acute idiopathic or 
pernicious anaemia. 

These are conditions favorable to serous effusions and oedema, and even to 
hemorrhage. 

Virchow combats the general opinion that chlorosis is due simply to altera- 
tion in the blood, urging that structural changes in the vascular apparatus 
are concerned and defends the proposition that the origin of inflammatory 
affections of the heart is determined by mechanical causes. He agrees with 
Raciborski, that chlorosis almost always leaves traces for the rest of life. 

He frequently recognizes in autopsies recent and recurrent endocarditis. 
He says they are easily misinterpreted clinically and set down as ordinary 
puerperal fever. These are commonly complicated with obvious diseases of 
the uterus and adnexa. So endocarditis is only a complication of the puer- 
peral state. He affirms that there is a special predisposition to puerperal 
endocarditis in a peculiar defective formation of the vascular system. This 
is brought into play by gestation and puerpery. The altered nutritive pro- 
cesses of gestation, and still more of puerpery, increase this predisposition, 
and lead to the greatest development in the defective organs. 

Embolic processes affect chiefly three organs: kidneys, spleen, retina ; and 
the choroid and the joints. 

The Heart Affections. — Under the influence of undue anaemia, and prob- 
ably other factors, the chief of which are nervous tension and irritability, 
the hypertrophy of the heart may exceed the usual limits. OUivier says,^ if 
the irritation be carried beyond a certain point, inflammation of the myo- 
cardium may ensue, leading to fatty degeneration. He, however, cites 
Spiegelberg's case of sudden death three days after labor from rupture of the 
left ventricle, in consequence of acute myocarditis ; there was considerable 
fatty degeneration. The heart, generally, was flaccid and brittle ; the valves 
were sound.^ 

Virchow : On Chlorosis and the Kelated Anomalies of the Vascular Apparatus, 
especially with Endocarditis Puerperalis. 1872. 
2 Archives generales de Medecine, 1873. 

* Kobert Barnes saw at the Hopital des Cliniques, at Paris, under Dubois, a singular 
case of sudden death during defecation from the rupture of a hj^datid cyst in the wall 
of the aorta. It burst into the pericardium. The subject was an otherwise healthy 
primigravida expecting her labor. 
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OlHvier further cites Danyau and Mordret as giving cases of myocarditis. 

Fatty degeneration of the muscular fibres of the heart must not be taken 
as absolute proof of antecedent inflammation. In several instances of women 
dying suddenly during and after labor, we have observed fatty degeneration. 
This has been in women worn down by repeated pregnancies, and ill-nourished. 
It must be remembered that the normal excess of muscular tissue developed 
during gestation has to be removed by a process similar to that by which the 
involution of the uterus is effected. At any rate, this fatty change observed 
in subjects dying several days after labor must be regarded in relation to 
this process. 

Endocarditis is sufficiently attested. It may, says De Lotz, be primitively 
chronic, or consequent upon acute or subacute endocarditis. Dr. Millard, 
cited by Ollivier, describes a case of simple acute endocarditis coming on 
towards the end of gestation, characterized by a rough systolic sound at the 
level of the apex, frequent pulse, at times irregular, and some dyspnoea. The 
symptoms subsided gradually, and in ten weeks had nearly disappeared. 
The very acute form was described by Simpson. 

It is highly probable that in some cases there was albuminuria. The 
reception of noxious matter into the blood may determine the disease. 

One cause of endocarditis may be puerperal rheumatism.' 

As we have had occasion to repeat, thrombosis and embolism are especially 
diseases of low vascular tension attending the involution-process of childbed. 
All the forms are rare during gestation. The train may indeed be laid 
during gestation, but the explosion is deferred until after labor, when the 
waste stufl^ of disintegration of tissues is thrown into the circulation. We 
have, however, seen a few examples of so-called phlegmasia dolens during 
gestation ; one especially marked case in a lady in the sixth month of gesta- 
tion presenting all the characters of "phlegmasia dolens." 

Embolism, when it occurs, is more likely to be the result of endocarditis 
started before the pregnancy ; fibrin deposited on valves already affected 
may break up, give rise to emboli, and these may be carried to the lungs or 
to the brain. The left heart is the more frequent seat of this disease in ges- 
tation, the right in childbed. The subject is simply recorded here for clas- 
sification. It will be fully described under the " jDiseases of Childbed, or 
Puerpery." As has been shown at page 304, it may lead to apoplexy and 
paralysis. 

Pericarditis. — Ollivier has not seen primitive pericarditis during preg- 
nancy, but there seems to be no improbability of its occurring. 

Dr. Macdonald says :^ "The evils likely to arise from pregnancy in con- 
nection with cardiac lesions seem to be referable to two classes : 

"1, Destruction of that equilibrium of the circulation in heart diseases 
which has been established by compensatory arrangements. This result 
seems intimately associated with the high vascular tension and coincident 
hypertrophy of the left heart, present during the later months of pregnancy. 

" 2. Introduction of fresh inflammatory lesions upon the valves and endo- 
cardium of a heart already weakened by disease. These changes may either 
assume the type of ordinary plastic endocarditis or of ulcerative endocar- 
ditis." 

Ollivier aflSrms that the discovery of the modifications w^hich the endocar- 
dium may undergo in gestation furnishes in some cases an explanation of the 
so-called puerperal hemiplegia. As a consequence of the progressive course 
of the valvular lesion, and of the distress in the circulation caused by the 

' See Simpson, 1856. j u 

" The Bearings of Chronic Diseases of the Heart, Pregnancy, Parturition, and Child- 
bed, 1878. 
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gravid womb, fibrinous deposits, vegetations, may be detached, forming em- 
bola, carried to the arterioles at the base of the brain. He relates a case 
in which there was no rheumatism, chorea, fever, or syphilis. 

Robert Barnes has seen several cases of hypertrophy of the heart, appa- 
rently starting from gestation, end fatally soon after labor. They occurred 
in women approaching forty. The morbid process may be stated thus : The 
greater development of the uterus, and the necessity of maintaining the 
foetus, demand greater cardiac force ; hence hypertrophy, which has to be 
reduced by involution. In an enfeebled system, involution is impeded ; 
fatty degeneration remains, and the patient dies of heart disease. This is 
more especially likely to happen if the first pregnancy occur at an advanced 
period of life, when the system is unequal to those sudden impulses of evolu- 
tion and involution, those active processes of nutrition and atrophy, which 
are inseparable from gestation. 

Simple Goitre.— One of the most interesting consequences of hypertrophy 
of the heart is the hypertrophy of the thyroid gland, or goitre. This probably 
differs in kind, as it certainly does in origin, from the goitre of mountainous 
districts. Laycock found goitre much more common in women than in men 
— that is, there were but 26 men out of 551 cases. 

J. L. Petit (1740) recognized the influences of menstruation, pregnancy 
and labor, and puerpery in causing goitre. In the case of his wife, Petit 
observed that the affection may persist and increase in succeeding preg- 
nancies, and that the gland may inflame and suppurate. 

Dr. E. W. Jenks^ has written an excellent history of this subject, to which 
we refer for fuller information than can be given here. 

Of late years the relation between pregnancy and goitre has been gen- 
erally recognized. We ourselves have seen, and have under actual observa- 
tion, several striking examples. Guillot (1850) wrote a valuable memoir, 
and Ollivier (1873) described it carefully. He says it usually appears about 
the third or fourth month of gestation. He describes one form as subacute 
and temporary; this never causes distress on breathing, is not subject to 
pulsation, and is therein distinguished from the vascular or exophthalmic 
goitre. It appears after labor. In a second form, the goitre may develop 
rapidly, and cause serious distress. Tarnier relates a case in which symp- 
toms so threatening came on that labor had to be induced. Tarnier admits 
that the enlargement diminishes somewhat after delivery, but that it rarely 
disappears entirely. This is completely verified by our own experience. 
The hypertrophy once started, the consequences are hardly ever completely 
obliterated. 

Goitre may develop slowly during gestation. In this case the hypertrophy 
is explained by the high vascular tension maintaining engorgement of the 
vessels of the gland. It may be developed rapidly under the effort of labor. 
Independently of gestation, violent muscular exertion has been known to 
cause goitre. Dr. Luton'^ gives examples of this influence. Under the 
straining of labor, no doubt the pressure upon the thyroid vessels is greatly 
increased. May not this reception of a large volume of blood, serving as a 
diverticulum, exert a conservative influence by sparing the brain ? 

The swelling, tension, and distress of the enlarged thyroid undergo marked 
exacerbation at every menstruation. In one case, under our observation 
for many months, this periodical swelling was very marked. The tumor 
almost disappeared when dysmenorrhoea depending upon atresia of the os 

* "The Eelations of Goitre to Pregnancy and Derangements of the Generative 
Organs of Women." Amer. Journ. of Obstet , 1881. 

* Nouveau Dictionnaire de Med. et de Chir. 
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externum uteri was cured by enlarging the os by incision, aided by appro- 
priate general treatment. 

In connection with this disease, Graves enunciates a theory of globus 
hystericus which deserves attention. He connects this sensation with a tem- 
porary enlargement of the thyroid attending palpitation. This sensation, 
he says, only continues whilst the paroxysm of palpitation lasts. The lump 
in the throat which the subjects complain of is often referred exactly to the 
seat of the thyroid. 

Macdonald advises that marriage be forbidden to persons having chronic 
heart disease, especially stenosis of the mitral valve, or serious aortic incom- 
petency. Dyspnoea, haemoptysis, palpitation on exertion, are contra-indica- 
tions. 

Lactation and overexertion should be forbidden to subjects of such disease. 

Exophthalmic Goitre. — Sometimes called Graves's disease, and Basedow's 
disease. The title of Basedow to give the disease a name falls before the 
antecedent claim of Graves. Parry before 1825 described the connection 
between enlargement of the heart and enlargement of the thyroid. Graves^ 
stated the following conclusions : That under certain circumstances the 
action of the heart may become permanently excited, as shown by its 
rapidity, irregularity of action, and increased force ; and that this state is 
attended with three remarkable epiphenomena : first, turgescence of the 
thyroid gland; secondly, increased action of the arteries of the neck; and, 
thirdly, the enlargement of the eyeballs ; and that it is most commonly 
observed in females, associated with hysteria, neuralgia, or uterine disturb- 
ance. The case could not be more truly or concisely stated. The increased 
action of the heart, postulated, obtains in a marked manner in gestation, 
under which state a large proportion of cases arise. 

Attendant upon the hypertrophy of the thyroid gland, it is not uncom- 
mon to observe the development of exophthalmos. The two conditions 
undoubtedly own a common origin. Both start from the high vascular ten- 
sion of gestation exaggerated by undue hypertrophy or irritability of the 
heart. The first symptoms are palpitation, a rapid pulse, often 140, then 
nervous debility. These are followed by enlargement and pulsation of the 
thyroid gland, violent beating of the carotids, and, lastly, projection of the 
eyeballs. This last condition is sometimes painfully striking, suggesting a 
likeness to the pedunculated eyes of some Crustacea, 

The thyroid gives sometimes a vibratory thrill to the touch, and a musical 
sound may be heard by the stethoscope. 

The theories of etiology may be classed as nervous and vascular. Both 
systems are undoubtedly concerned, and it is difficult to assign priority or 
predominance to one or the other. The immediate cause is assuredly in the 
vascular system which brings the blood, the sine qua non of hypertrophy, to 
the gland. But there may be in most cases a precedent condition of the 
nervous system, which impels the heart to drive the blood with undue force. 
If the nervous system then acts first, it acts through the medium of the vas- 
cular system ; thus the nerves may initiate and keep up a trophic action. 
The essential part played by the vascular system is demonstrated by the im- 
portant observation of Warburton Begbie,' who says that albuminuria is 
almost always concomitant with exophthalmic goitre, and that it is rnet with 
not only in the advanced period of the disease, when the heart is disturbed 
in its function, but almost at the very beginning of the attack. George Johnson 
has observed the same relation. Alexander Robertson, Morell Mackenzie, 



' Diseases of the Heart, 1854. 
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and Meynert have each related a case in which insanity ensued upon 
exophthalmic goitre. 

The structure of the goitre is sometimes that of simple hypertrophy of the 
natural tissues ; sometimes cysts are formed in the gland. These may be the 
result of absorption of apoplectic effusions. In another form, described as 
vascular, the arteries are greatly dilated and sinuous ; the veins are swollen. 
Cornil says the vessels exhibit sac-like dilatations. 

A swelling doubtfully classed here is the emphysematous goitre of Larrey, 
the air or pneumo- guttural goitre. This is formed at the front of the neck, 
especially at the sides of the larynx. It sometimes attains a considerable 
size. Heidenreich cites several cases. The swelling is not strictly in the 
thyroid. We have ourselves seen some remarkable examples. They occurred 
under the violent throes of the expulsive stage of labor, one in particular 
under the influence of ergot. 

The Treatment. — The disease once started is likely to go on if the causes 
persist. It must therefore be an anxious question whether a woman in whom 
the disease has made progress during gestation should be allowed to nurse 
her child. During the growth the most rational prospect of checking it is 
based upon moderating the action of the heart and improving the quality of 
the blood. To this end, digitalis, bromides, and iron are indicated. We 
can attest their value. In the chronic state, iodine and iron are useful. If 
the tumor is large and firm, injections of ergotine or iodine and galvanism 
have given good results. In the cystic form, aspiration or hair setons to 
drain the cysts and excite adhesive inflammation may be tried. Morell 
Mackenzie has cured many cases by injecting ferric chloride. When dysp- 
noea is distressing, and especially if asphyxia threaten, Duncan Gibb pro- 
posed to liberate the pressure on the larynx by dividing the isthmus. 
Recently Mr. Sydney Jones^ advocated excision of the isthmus, and described 
a successful case. The operation was followed by atrophy of the gland sub- 
stances. This proceeding will certainly supersede the dangerous one of total 
extirpation of the gland. 

Phlebectasis, Varicose Veins, Hemorrhoids. — This subject has been sys- 
tematically described by Briquet'^ and by Budin.^ Varices are noted in, 1, 
the lower extremities, 2, the external and internal genital organs, 3, the anus 
and rectum, 4, the urethra and bladder, 5, on the trunk. 

1. Phlebectasis of the loiver limbs may affect the superficial veins and the 
deep veins. The veins may be simply enlarged, or dilated with thickening, 
or dilated unequally; and there may be the changes in related veins called 
venosity. In the simple dilatation and the dilatation with thickening, the 
calibre is increased, but the form of the vein remains cylindrical. In the 
third form there are lengthening and flexuosity, the vein may acquire two or 
three times its natural length, and its coats alter ; the middle membrane is 
thinned in parts, in others thickened. This produces projections into the 
cavity of the vein. Varicose bulgings are formed resembling aneurismal 
sacs. These dilatations are formed above or below the valvules. Sometimes 
the valvules are folded back, even torn. It is obvious that the proper func- 
tion of veins so affected is impaired. The circulation is impeded. Throm- 
bosis is favored. Cornil has shown that new connective tissue is found in 
the veins, and venous sinuses result. 

In the case of large varices, the surrounding tissues are thickened, lar- 
daceous, and in places the appearance is as if the thinned compressible walls 
are tunnelled out of the hardened tissues. 

1 Trans, of Clinical Soc, 1883. 

2 Memoire sur la phlebectasie, Arch, de Med., 1825. 

•'' Des varices chez la femme enceinte, These de Concours, 1880. 



VARICES. 



317 



The chief seats of the superficial varices, are the level of the internal 
saphena; sometimes the course of the external saphena; the internal aspect 
of the thigh. Oedema is not a constant attendant. 

Phlebectasis may affect the deep veins of the leg, the vence comites. A 
symptom of this, says Verneuil, is severe pain in the sole of the foot. The 
sign should never be neglected. It comes on in the upright posture, and 
subsides on lying down. The pain may be explained by the pressure upon 
the nerves. Verneuil also calls attention to a sign common in varicose sub- 
jects. The varicose limbs are the seat of permanent moisture and free 
epidermic desquamation. 

Causes. — Varices may develop during the first pregnancy, and even during 
the early months ; but they are more frequent in pluriparse, and often more 
developed in the later months. They have been attributed to pressure of 
the gravid uterus, a condition so often invoked to explain many diverse 
phenomena of gestation. Since varices may arise very early in gestation, 
and even under the influence of menstruation, pressure cannot be an essen- 
tial cause. They, moreover, are rare in the case of even large ovarian cysts, 
as Kiwisch pointed out. At least three factors concur: 1, increased volume 
of circulating blood ; 2, increased arterial tension ; o, increased nervous 
tension. Under the increased pressure the weaker vessels give way, espe- 
cially those in which the centripetal current is liable to retardation, as is the 
case with the veins of the inferior extremity, under the influence of gravita- 
tion. Kiwisch attributes considerable influence to the " serous blood-crasis " 
of gestation. 

Ulcerations occur but rarely in pregnant women. Erysipelas occurs now 
and then. Ulceration may eat through the vein and permit hemorrhage dif- 
ficult to repress, and even fatal. Murat relates a case. Robert Barnes 
attests another. Bryant records a case in which a varix burst subcutane- 
ously, forming a large swelling inside the thigh. It was absorbed. 

Thrombosis and phlebitis do not frequently occur during gestation. But 
thromboses do sometimes form in the course of the varicose vein. Wal- 
deyer, Cornil and Ranvier, against the statement of Virchow, contend that 
the clot does not become organized, but that the changes observed are the 
result of modifications in the wall of the vein. Sometimes inflammation 
and suppuration take place in the seat of the thrombosis. Blot has described 
a spontaneous radical cure as arising in two cases from this process. 

Treatment. — Women affected with large or tortuous varices cannot without 
risk undergo severe exertion. Equable compression by well-made and well- 
adjusted stockings or rollers is useful in supporting the yielding coats of the 
vessels ; and from time to time relief must be sought in the horizontal pos- 
ture. It is proper to note that some cases have been recorded in which 
compression of the veins seemed to provoke abortion and other troubles. 
Not ignoring these cases, we cannot think them so weighty as to call for the 
neglect of a treatment undoubtedly of great service in many cases. 

Martin and Spiegelberg advised to attempt the radical cure by the sub- 
cutaneous injection of ergot near'the varices. The method is painful, not 
without danger, and its efficacy is doubtful, since it is necessary to combine 
with it rest. In the event of varices assuming great size and threatening to 
burst, it may be wise to ligate them. 

2. Varices of the Vulva and Vagina. — These form especially in the 
labia majora; sometimes forming large convoluted brain-like masses pro- 
jecting visibly, sometimes on one side, sometimes on both. Varices not 
uncommonly form in the vagina as well, presenting deep violet convolu- 
tions. In one case reported by Robert Barnes a mass projected beyond the 
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vulva, which the woman took to be the child's foot. She was delivered 
without accident. The veins subsided. 

Then varices may burst and give rise to serious hemorrhage. Simpson 
(N. Y.) reports a fatal example. Tarnier relates one the result of a blow on 
the vulva. Simpson relates a case which nearly proved fatal from coitus. 
Hemorrhage from rupture of varices in the vagina has occurred during labor. 

Hemorrhage may also take place from the clitoris under injury. If the 
rupture take place beneath the mucous membrane, which itself is not wounded, 
blood collects in the connective tissues, forming a thrombus. This condition 
will be more particularly described in tracing the history of " hemorrhage." 

In the event of hemorrhage from bursting of vaginal varices during preg- 
nancy, plugging offers the best results. 

Varices also form in the cervix uteri; these will be described under 
" Hemorrhage." 

Varices in the Broad Ligaments. — The utero-ovarian plexus sometimes 
undergoes great tortuosity under the influence of menstruation simply ; and 
the over-distended vessels may even burst; constituting one form of retro- 
uterine heematocele. This varicosity is still more frequent and considerable 
under the influence of gestation ; and may also be the source of retrouterine 
hiematocele during gestation. This was probably the case in the observa- 
tion referred to in a subsequent page. In early pregnancy this varicose 
state of the utero-ovarian plexus can sometimes be made out by touch by the 
rectum. 

Varices of the round ligaments were noticed by Haller. They occur at the 
root of the veins of this ligament. Sappey explains their origin as the result 
of the compression which the large veins experience in carrying the blood 
on to the heart. 

3. Varices of the Anus and Rectum. Hemorrhoids. — These come 
under observation during gestation and labor. When they occur during 
gestation, Budin affirms, from close inquiry, that it is in most cases after 
attacks of constipation. We are inclined to think that he underrates the 
influence of the high vascular tension and the general engorgement of the 
pelvic vessels so characteristic of gestation. One might d priori expect that 
the hemorrhoidal veins, which are so apt to become varicose even in the 
non-pregnant, would become so under the great and rapid vascular turges- 
cence of gestation. And this we believe is the case. Piles more or less 
distressing are very common even amongst primigravidie. The influence of 
constipation, however, is very great. Buret describes a system of derivative 
veins which carry off" the excess of blood from the proper hemorrhoidal veins 
when under pressure. Thus, he says, during normal defecation the blood is 
retained in the hemorrhoidal vessels — these become turgescent ; but at the 
moment when the sphincter relaxes to let the fecal mass pass, the blood, 
submitted to high pressure, runs away quickly by the canals of derivation 
into the external hemorrhoidal veins, and thence into the system of the vena 
cava inferior. On the other hand, when the subjects are constipated, it is 
not only because the fecal matters compress the vessels of the rectum that 
hemorrhoids are produced, but especially because the unhappy patients make 
violent eflTorts, and these efforts bring about in the vena cava, and especially 
in the internal hemorrhoidal veins, a considerable distention of the venous 
walls. Moreover, since most frequently the straining eff()rts are abortive, 
the sphincter does not dilate, the canals of derivation are imperfectly opened, 
and thus the stagnation of the blood in the internal hemorrhoidal veins is 
increased ; and this particularly in their network and ampullae. Fordyce 
Barker says diarrhoea has the like effect. Attacks of diarrhoea and tenesmus 
provoking frequent straining may bring the same mechanism into action. 



riiOGKESSIVE PERNICIOUS ANEMIA. 



319 



Piles occasion serious distress during pregnancy. Sometimes they bleed 
to a serious extent. Fatal cases are reported. 

It is convenient in this place to complete the history of hemorrhoids by 
describing briefly the influence of labor. At the moment of labor, hemor- 
rhoids are frequently seen starting from the anal orifice. A series of condi- 
tions favorable to the production or aggravation of hemorrhoids come into 
action. The head driven down presses upon the walls of the rectum and the 
walls of the pelvis so as greatly to retard the circulation and dilate the 
hemorrhoidal vessels. This dilatation is increased under the expulsive 
efforts. When the foetal head distends the perineum there is direct pressure 
upon the hemorrhoidal veins ; there is even complete opening of the anus, 
so that the rectal mucous membrane is exposed, and the dilated veins are 
seen sometimes as true ampullae gorged with blood as if ready to burst. 

Treatment. — Immediately after labor the hemorrhoids may return into the 
rectum; but in not a few cases it may be some days before the return is 
effected ; and during their retention outside there is usually a degree of 
strangulation, with swelling and pain. 

In the event of laceration of the perineum during labor threatening to 
involve large hemorrhoidal vessels, an incision of the perineum on one side 
should be made. 

The necessity of avoiding constipation is universally recognized. During 
gestation we have found nothing superior to the compound liquorice powder 
of the German Pharmacopoeia. It should be taken regularly, so as to culti- 
vate and keep up the habit of daily relief Fordyce Barker earnestly cau- 
tions against the use of castor-oil, insisting that it promotes the formation of 
piles. Acting on his advice we have never given it of late years ; but it is 
possible that the greater care lately brought to bear on the preparation of 
the oil may have deprived it of its irritating properties. The waterv extract 
of aloes with belladonna is a most useful aperient. We cannot speak favor- 
ably of the mineral waters so much in fashion. But they are sometimes 
useful in accelerating the action of the other medicines specified. 

In case of great turgesceuce, with strangulation of piles, leeches have been 
resorted to. We have arrived at the conclusion that leeches should be dis- 
carded. They are unintelligent animals, refusing sometimes to bite when 
desired ; the quantity of blood drawn is uncertain ; and they may be unclean 
animals, possibly sources of infection. Scarification with a clean lancet is in 
every way to be preferred. The lancet does exactly what is wanted, and in 
the best and safest way. Barker advises forcible stretching of the anus under 
anaesthesia after the expulsion of the child, to facilitate the reduction of pro- 
truding hemorrhoids. 

4. Varices of the Urethra and Bladder sometimes occur. They 
have been carefully described by Winckel and by Skene. 

5. Varices of the Trunk. — Occasionally varicosities are observed near 
the breasts, and on the abdominal walls and gluteal regions. 

In conclusion, it is well to bear in mind the common conditions which 
reign over all the forms of phlebectasis : the increase of the blood-mass, the 
high nervous and vascular tension, the general tendency to venous and 
capillary turgesceuce. We must seek in this relation for the guide in treat- 
ment. Salines, sedatives, digitalis, bromides, and gentle aperients will almost 
always be useful ; and in severe cases venesection should be resorted to. 
This remedy is of supreme efficacy in lowering vascular tension, and thus in 
taking off injurious or dangerous pressure. 

Progressive Pernicious Anaemia. — A clear case of this dire disease has 
been related by J. J. Bischoff.^ In a young woman, badly nourished, very 
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soon after conception severe pains came on in the abdomen ; she fell off in 
strength; some hem jrrhage occurred, excessively offensive. At the end of 
a month she presented the aspect of intense aniemia ; there was oedema of 
the legs; pulse 96, temperature 38.2° C. ; breath very ofiensive; sullen be- 
havior. Remains of ovum removed from fornix vaginte. Then swelling, 
loosening, and infiltration of the gums followed, with some bleeding from 
the mouth. Vomiting, failure of digestion. There was no enlargement of 
spleen, no rigor, or such rise of temperature as would suggest septicemia; 
and the loss of blood was too small to account for the aniemia. She sank 
about six weeks after the presumed date of impregnation. Autopsy showed 
ffidema of lungs; numerous punctiform ecchymoses in both ventricles; the 
left heart contained a very little thin pale-red blood, with pale-red clots ; 
same in right heart ; the heart was enlarged ; some fat-spots. Kidneys ex- 
tremely anaemic ; spleen not enlarged. All the appearances ended in those 
of extreme ansemia, justifying the conclusion that an antecedent oligocythse- 
mia, which caused little distress in ordinary conditions, proved pernicious 
under the first trial which the organism had to endure. 

Leucocythemia is an affection of the blood which is apt to arise under 
gestation. The principal features are fairly represented in the summary of 
three cases narrated by R. Paterson.^ Two were primigravidse; vomiting 
was excessive in the early months ; towards term there was increasing sal- 
lowness or yellowness of the skin ; no bile in the urine ; then came enlarge- 
ment of the liver and spleen, then swellings of the glands of the neck, rising 
pulse, hectic. The labors were natural, children alive, robust ; great hemor- 
rhage followed. A few days later rapid change for the worse set in ; the 
skin was hot and tawny ; the enlargement of the spleen, liver, and lymphatics 
greatly increased. Death occurred in the two primiparse from asphyxia, 
due to swelling of the glands of the neck. Red globules were as one-fourth 
of leucocytes. Paterson cautions to look out during pregnancy for the 
sallow skin and enlargement of the spleen and liver, and to examine the blood 
by microscope. 

The Lungs. — Asthma is liable to great aggravation under the trial of 
gestation and labor. 

Hemorrhages. 

From the alterations in the blood and in the circulating organs to hemor- 
rhage the transition is natural and easy. Under high arterial tension and 
capillary congestion the blood breaks bounds. The more commonly described 
hemorrhages of gestation, those which are associated with the ovum and 
uterus especially, will be described in a distinct chapter. The hemorrhages 
we now enumerate are those which break out in other parts of the body, 
remote from the seat of gestation. These may be classed as — (1) hemorrhage 
from mucous membranes ; (2) from the skin ; (3) into serous cavities ; (4) 
into the tissue or substance of organs, as the brain, eye, lungs, kidney, liver, 
spleen. 

Hemorrhages on the surface of raucous membranes are at once the most 
common and the least hurtful. As Trousseau remarked, all physiological 
hemorrhages take place from mucous membranes. Extending this dictum, 
we may aflBrm that many of the hemorrhages observed in the course of 
gestation have a direct physiological purpose ; that if they break out on 
mucous surfaces, they are for the most part conservative in their tendency, 
reproaching the physician who has abjured the lancet; that if they break 
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out in serous cavities, or in the structure of organs, the design is not the less 
conservative, but from error loci is too apt to be injurious, or even fatal. 

We have seen many instances of hemorrhage from the alimentary cmial 
during gestation, either by vomiting, in the form of melsena, or of florid 
blood by the rectum. Hemorrhoids not uncommonly bleed at this period. 
But we refer to cases in which the blood was traced to a higher part of the 
alimentary tract. Sometimes the loss has been considerable, producing deep 
ansemia. We have also seen cases of effusion into the bladder ; and the 
liability to hemorrhage from the kidney in the prealbuminuric and albumin- 
uric conditions has been already pointed out. 

Hemorrhage into the bronchi and smaller bronchial tubes is not uncommon. 
Such cases naturally excite serious alarm. Haemoptysis is almost another 
expression for phthisis. But we have notes of several cases in which very 
free hjemoptysis recurred in successive pregnancies, ceasing with the preg- 
nancy. One case may be specially cited. We saw a young lady in May, 
1872, then six months pregnant for the first time. Htemoptyais began at 
this time ; she had blood in the mouth every morning ; it was frothy and 
florid. There was some increase of intensity of the respiratory sounds in 
both lungs, no expiratory murmur ; palpitation, slight antemic souffle ; the 
hands and feet swelled. Under digitalis this subsided a little, but not com- 
pletely until delivery. She has had four children since, and the same 
symptoms recurred each time. Daring gestation the sphygmographic tracing 
showed unusually high tension. She is now, after ten years, quite strong, 
showing no indication of phthisis. 

Bleeding from the nose is not very uncommon. 

Subconjunctival hemorrhages are not rare. We do not remember to have 
seen bleeding from the free surface of the conjunctiva; the seat is in the 
conjunctival layers or in the subjacent connective tissue. 

To this order of hemorrhages strictly belong effusions from the mucous 
membrane of the upper part of the vagina and the cervix uteri. This 
region is not only subject to the general vascular tension which prevails 
throughout the system, but is directly within the area of the special blood- 
attraction, of which the developmental focus is the uterus. But these 
hemorrhages will be more particularly described in connection with abortion 
and the uterine hemorrhages of gestation. 

It is worthy of remark that similar hemorrhages from mucous membranes 
are observed under the analogous condition of menstruation. 

Thus Nature points the Avay by which undue vascular tension may be 
relieved. These hemorrhages act for the most part as safe regulators of the 
dynamic machinery of the circulation. Failing this, or equivalent modes 
of regulation, there is imminent danger of internal hemorrhages or of other 
catastrophes. 

Hemorrhage from the shin has been observed in the form of oozing ; but 
more frequently from the bursting of varicose veins. 

Hemorrhage in the form of 2>urpura hemorrhagica occurs when smallpox 
complicates gestation. 

Hemorrhage into serous cavities. We do not call to mind examples of 
hemorrhage into the pericardium or pleurje, but we have known consider- 
able effusions take place into the peritoneum. The source of the blood has 
been the utero-ovarian plexuses, which give way just as a varicose vein may 
under high tension suddenly exaggerated. In one case an eftusion took 
place rapidly about the seventh month of gestation; it became encysted, and 
the gestation went on to term. When labor came on, a firm tumor behind 
the lower segment of the uterus obstructed the head ; presently a large com- 
pressed clot was expelled through an opening in the roof of the vagina. 

21 
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This roof had yielded under the expulsive efforts of labor. The woman 
made a good recovery. 

Bernutz relates a case of hemorrhage inio the peritoneum attending acute 
jaundice in a pregnant woman. The hemorrhagic tendency of this dire 
disease will be dwelt upon further on. 

Hemorrhage from the bursting of a tubal or other ectopic gestation-sac 
hardly comes under consideration here. 

Hemorrhage into the serous cavity of the brain. Although this may occur 
independently of albuminuria, this connection is especially to be considered. 
We refer to the section on "Albuminuria and Apoplexy," 

Pulmonary Apoplexy. — Under similar conditions, effusions of blood 
may take place into the substance of the lungs. Probably in some cases the 
first effusion is iuto the smaller bronchial tubes and air-cells; but these are 
broken down, and then the blood invades the parenchyma of the lungs. We 
have seen this in cases where thei'e was no suspicion of tubercular mischief; 
but in other cases there was chronic lung disease. 

Placental apoplexy, which offers points of analogy with lung apoplexy, 
will be noticed under " Diseases of the Placenta." 

Hemorrhages into the Parenchyma of Organs. — The propositions 
iust stated regarding blood-effusions into the serous cavity of the encephalon 
apply, perhaps, d fortiori, to hemorrhage into the substance of the brain. 
Still, a certain proportion of cases are associated with embolism. It is true 
that thrombosis and embolism are especially post-partum affections. Simple 
hemorrhages analogous to those which we have seen to occur from mucous 
and serous surfaces are more characteristic of the quality of the blood and 
of the dynamics of the circulation obtaining in pregnancy. This hemor- 
rhage into the brain-substance may occur : 

1. Under an excess of the ordinary high tension during gestation. We 
have seen fatal apoplexy thus caused at three months. 

2. Under the temporary strain of the expulsive stage of labor, 

3. Under a complication of hypertrophy of the heart, or of other affec- 
tions modifying the quality of the blood or the dynamics of the circulation. 

Serous or Watery Discharges. — During gestation it is not uncommon to 
observe watery discharges from the vagina. These mostly come from the 
cervix uteri, some from the decidual cavity probably ; and in the advanced 
stages of gestation they may be the result of oozing through, or rupture of, 
the membranes of the ovum. These discharges are commonly spoken of 
under the name " hydrorrhoea gravidarum." The hypertrophied glands of 
the cervix may throw off" a considerable quantity of watery fluid in a short 
time. Without entering upon a critical discussion of the several theories 
offered in explanation, we will briefly state that the three sources named 
above seem to be well established. 

1. The Discharge from the Cervical Canal. — In one case under 
our close observation, hydrorrhoea, to the extent of a pint or more daily, 
occurred during the three later months of gestation. This certainly came 
from the cervix. Other cases in non-pregnant women afford proof tha? the 
cervical glands may secrete large quantities of watery fluid, and that there 
is generally no necessity to seek higher up for the source. This cervical 
secretion is analogous to the salivation and pyrosis of pregnancy. The entire 
glandular system is more active in pregnancy, and the glands of the cervix 
uteri are especially developed, besides being within the range of high 
vascular activity. 

2. The DeciduaI Origin. — Dubois says hydrorrhoea is the result of 
loosening of the membranes from the uterus, when the vessels pour out 
serum. This theory probably holds good in some cases of hydrorrhoea in 
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the later months. But in the earlier months we believe the view of Hegar* 
is truer. This observer describes the glands of the mucous membrane as 
being found in the decidua at the sixth month of gestation, and argues that 
their sudden disappearance in the subsequent months is improbable. In a 
case of hydrorrhoea he found in the decidua vera, at the beginning of the 
eighth month, an enormously developed glandular body. At the bottom of 
this morbid growth was a general hypertrophic condition of the decidua 
and its glands. These gave out the excessive secretions. In a case related 
by Graef,'' the patient suffered during the last three months from repeated 
watery discharges, the uterus rising and falling with the gathering and 
escape of the fluid. The membranes were found without rent. He x-egarded 
it as a case of catarrhal hydrorrhoea. 

In the above cases, 1 and 2, the fluid differs from liquor amnii. 

3. Fluid escaping from the amniotic sac. We have stated that under 
pressure fluid may transude through the membranes. Certain it is that 
in many cases of free hydrorrhoea, which could not be referred to the 
cervical glands as the source, the membranes remained intact ; and it is in 
strict accordance with hydrostatic laws that membranes permit of this rapid 
oozing. In some cases another explanation is at hand. The amnion may 
form under the chorion several layers, leaving spaces between filled with 
serous fluid. The outermost may burst, yielding their contents, the inner 
layer of the amnion remaining intact until labor. Preparations in most 
museums exhibit this laminated structure of the amnion. And again, in 
some cases the entire membranes may really burst prematurely, and yet 
labor may not ensue directly. 

4. The fluid may come from hydatidi'form degeneration of the ovum. 

5. From cauliflower excrescence of the vaginal portion. 

These discharges may be very puzzling. They raise suspicions of abortion 
or labor. The doctor is sent for, ur^ed by the plea that " the waters have 
broke." If, on examination, he find the os uteri closed, or but little open, 
he may procrastinate ; and still more so if by ballottement he finds the 
child still floats in the uterus, and there be no active pains, he may usually 
go home and wait in peace for another summons. An examination should 
in all cases be made. 

The hydrorrhoea puerperarum " will be described in the proper place. 

Serous Metkorkhcea. — Chassinat " refers, under title, to a discharge of 
thin transparent yellow fluid at an earlier or advanced period of gestation, 
Ruysch, Roderer, and Dance thought it due to rupture of lymphatic vessels, 
or of hydatids of the uterine neck or fundus ; Stuart, Bohmer, and Sigwart 
thought it escaped from a second abortive ovum ; Delamotte and Cruveil- 
hier from a cyst near the ovum; Caseaux from the space between amnion 
and chorion . Astruc, Deleurye, Puzos, Gregorini, P. Dubois, Devilliers 
neveu, and Niigele from the inner surface of the uterus, that it is secreted 
externally to the ovum. Dubois says this hydrometra is the result of loosen- 
ing of membranes from the uterus, when vessels pour out serum. 

The quantity is usually greater than that of the liquor amnii ; it is odor- 
less, and like blood-serum, or like serous effusions in peritoneal sacs. The 
appearance is not adverse to continuance of pregnancy. 

Disorders of the Alimentary Canal. 

"We may first complete the history of the "watery discharges " by refer- 
ring to the cognate discharges from the alimentary canal. To begin with 

^ Monatsschr. f. Geburtskunde, 1863. ^ Jenaische Zeitschrift, 1865. 

« R. Chassinat, Gaz. de Paris, 18-58: M. f. G., June, 1860. 
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salivation. The salivary glands are often conspicuous for their activity 
amongst the other glands which exhibit an excess of energy during gesta- 
tion. Some increase of saliva is common. But occasionally these glands 
seem to be inordinately excited, becoming a focus of secreting energy. 
When once an action of this kind is set up in a particular part of the secret- 
ing apparatus, a concentration of energy seems to be determined to it, so that 
the process acquires force and permanency. The quantity of fluid thus dis- 
charged is at times very serious, enough to affect the system. In moderate 
amounts it may be regarded as a natural derivative and evacuant, regulating 
the blood-mass, and thus the nerve and vascular tension. But like so many 
other natural processes in pregnancy, the equilibrium is easily lost. A lady 
came to consult us, holding under her shawl a pint mug as Avell as a supply 
of handkerchiefs. These were in constant requisition. She assured us that 
she filled the pint mug several times a day. The parotid and submaxillary 
glands were swollen and tender. She was much emaciated and ansemic. She 
was about five months pregnant. She had been under steady treatment in 
Birmingham without effect, and we were hardly more successful. The 
remedies tried were opiates, bismuth, kino, and other astringents, borax, 
chlorate of potash, belladonna. 

The fluid discharged as saliva may come partly from the pancreas and 
stomach. 

The salivation of pregnancy differs from mercurial ptyalism by the absence 
of the fetor. The buccal mucous membrane is sometimes tumid and con- 
gested. The gums are rarely sore, spongy, or ulcerated. 

Dewees relieved a case by strictly animal diet. 

One principle of action is to set up a derivative flux, as by hydragogue 
cathartics. Creasote lotion has been useful. 

Pyrosis. — Sometimes the secreting energy falls upon the glands of the 
stomach. This seat is determined probably by the nervous action which sets 
up vomiting. More or less serous mucus is almost constant under the influ- 
ence of vomiting. But sometimes the quantity thrown off is very great, 
amounting to two or three pints or more a day. The subject is discussed as 
an attendant upon vomiting, and need only be mentioned here for the sake 
of classification. 

DiAKRHOEA. — Sometimes the current of nerve and vascular energy is 
directed to the intestinal canal ; and we have watery diarrhoea. This may 
in some cases be caused by irritant matter, under epidemic influences, or as 
the result of cold. It may be due to septicaemia, as when it attends inco- 
ercible vomiting. But in a certain number of instances the flux is of a 
physiological character in its origin. 

These watery discharges, whether from the uterus, stomach, or intestinal 
canal, occur in obedience to the same laws as those which in other cases de- 
termine hemorrhages. In moderation they regulate nervous and vascular 
tension ; in excess they assume the cnaracter and entail the danger of disease. 
They may so far exhaust the strength as to make it necessary to consider the 
question of inducing labor. In our experience they rarely provoke abortion. 
Remedies that lower nervous and vascular tension, as digitalis, belladonna, 
bromides, may be tried. Bismuth, lead, opium, ipecacuanha, are occasionally 
serviceable, and we are often reduced to empirical treatment. Before re- 
sorting to the induction of labor, Copeman's method of dilating the cervix 
uteri should be tried ; we have found it efficacious. 

Constipation. — Apart from the disorders of the alimentary canal marked 
by discharges, we have to consider constipation, that troublesome attendant 
upon gestation. This is emphatically a disorder which should be counter- 
acted by early care, if not anticipated. By exez'cise, diet, and mild aperients. 
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enemata if necessary, the daily habit of relief may be secured, and much evil 
may thus be avoided. 

Affections of the Liver. 

These affections, although imperfectly understood, occupy a prominent 
place in the pathology of gestation. We have seen that Tarnier describes a 
peculiar form of fatty change as a normal condition. This condition, which 
we ourselves have verified, differs so greatly from the ordinary condition of 
health, that, under any accidental increment of work, the boundary-line 
between physiology and pathology is easily passed. And the additional 
work thrown upon the liver is enormous. Excessive taxation of the func- 
tional capacity of the liver may result in disturbance of its great recognized 
duties : 1. The secretion of bile ; 2, the glycogenic function ; 3, the excretion 
of cholesterine. 

Robin recognized two distinct parts in the liver, namely, a biliary organ 
and a glycogenic organ. Austin Flint' has proved experimentally the 
work of the liver in excreting cholesterine. It is probable that no one of 
these functions can be greatly disturbed without entailing disturbance in the 
rest. But it is necessary to study each separately. 

1. The biliary function. This is the most frequently and the most easily 
noticed disturbance. We may note two principal forms : First, simple 
jaundice; second, malignant jaundice, ^o-cdAlQ^, that associated with acute 
yellow atrophy of the liver. The first is essentially functional ; the second 
depends upon organic disease. 

2. The. glycogenic function. In like manner, the glycogenic function pre- 
sents two principal forms: first, simple excessive formation of sugar or glucose, 
showing itself in the urine ; second, a form in which the physiological 
balance is completely overthrown, and there is developed a condition 
analogous to severe diabetes mellitus. 

3. The cholesterine excretion probably is liable to obstruction in various 
degrees. In the slighter, recovery takes place either by the liver pulling 
through its work, or by compensatory work by other organs. In the severer 
forms the system may break down under the variety of toxtemia which 
Flint calls cholestersemia. 

It is hardly possible to imagine the liver struggling alone. All the 
secreting and excreting organs act in solidarity. So when the liver is 
oppressed, the kidneys especially feel the blow and suffer. Thus the blood- 
changes wrought by the liver disorder are complicated with changes due to 
defective or faulty action of the kidneys. 

Simple Jaundice of Pregnancy. — This can be best illustrated by a 
typical case. A young lady, L. H., became pregnant immediately after 
marriage, ^nd soon suffered much from vomiting; She had occasional 
bilious attacks, attended by constipation, pain in the right side, and sudden 
icteric suffusion of the skin, languor, depression, headache ; icteric urine, 
no albumen. These attacks were always relieved by more moderate diet 
and saline purgation. The icteric tinge always remained more or less marked 
from an early period of gestation. Labor was effected normally on the 273d 
day after marriage. Child alive, healthy, showing no icteric symptoms. 
Lactation was also carried out healthily. On the tenth day after labor a free 
eruption of urticaria broke out, covering the trunk, arms, and legs. It 
disappeared in three days. This lady made a perfect recovery, and has had 
several children without complication. Here there was only functional 



^ Physiology. 
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disturbance of the liver. Ficinus^ gives a case in which jaundice recurred 
in four successive pregnancies. 

Another case exhibits the disorder in a different form. A young lady, 
A. C, had an abortion shortly after marriage. In her second pregnancy 
she suffered much from vomiting during the first five or six months. During 
the seventh month she was harassed by colicky pains and diarrhoea; crops 
of aphthous ulcers formed in the mouth ; the mouth at times w^as so sore 
that eating was almost intolerable; she became emaciated and ansemic. The 
diarrhoea was greatly controlled by nitric acid, cusparia, and laudanum. 
She still further improved under the use of peracetate of iron. Neverthe- 
less during the last month two or three fluid pale stools were passed daily, 
and the skin had a marked icteric tinge. She was delivered easily at term ; 
child healthy. The very next day the stools, which had hitherto been white, 
consisted almost entirely of bile. She seemed relieved for a time, but soon 
febrile excitement set in, ending in violent mania. Under temporary 
seclusion she recovered perfectly, and has borne children since without 
trouble. 

A distressing complication of jaundice is pruritus. The itching of the 
skin is sometimes intolerable. 

The treatment of this form is simple. Alteratives, mercurial and saline, 
are indicated. Unless urgent symptoms occur, the question of inducing 
labor does not arise. 

The following is a characteristic case of the so-called acute yellow atrophy 
of the liver not hitherto published. Mrs. J., set. 35, was seen in consultation 
with Dr. Asher in 1863. She has had several natural pregnancies. Did 
not suffer much from sickness until the fifth month of the present pregnancy, 
then vomiting became at times very distressing, and was followed by jaundice 
and great prostration. On September 15, the icteric tinge was very marked ; 
pulse 80 ; it had been more, and had varied in character. She was languid, 
prostrate, but still intelligent, answering questions. The uterus reached 
half-way to the umbilicus, was freely movable. The os was directed to the 
sacrum ; position of uterus normal, not exercising any perceptible pressure 
anywhere. The stools had been scanty and clayey ; the urine deeply tinged. 
The question of inducing labor was deferred. Next day there was consider- 
able lethargy, but she put out her tongue slowly when told ; she has not 
spoken ; sits up in bed sometimes ; pupils dilated, but contract on exposure 
to light. Some hours earlier Dr. A. reported that the pupils had been 
" remarkably irritable," contracting quickly on exposure. The jaundice 
was now more intense on the face and neck ; not very marked on the hands 
and legs. She has not vomited much since last night. We decided to 
induce labor. The membranes were punctured. The liquor amnii that 
drained away was stained deep yellow. At 10 p.m. the jaundice had become 
more intense, coma more marked ; some convulsive twitchings of the arms. 
On vaginal examination she manifested restlessness, and complained of pain. 
The liquor amnii had all drained off. The uterus had contracted on the 
embryo, but the os was tight, barely admitting the tip of the finger. No 
tenderness in region of liver complained of, and no part of the organ could 
be felt on pressing the fingers up under the cartilages. Ten ounces of urine 
drawn for examination. On the 17th, at 8.30 a.m., she was sinking, pulse 
120. Icteric tinge still deeper, and more marked in the extremities; pupils 
dilated, still responsive to light, but feebly ; coma deeper, occasional stertor ; 
no evidence of uterine action. She died soon after. 

There had been no cause known for mental distress, but she had from the 

1 " Zur Casuistik des Icterus gravidarum," Monatssch. f. Geburtsk., 1863. 
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first an unalterable conviction that her illness would be fatal. During the 
illness no blood passed by stool, but a week previous to the attack there was 
a large flow of blood by rectum ; she had suff'ered from hemorrhoids. During 
the illness she repeatedly vomited bloody mucus in very large quantity. 
The onset of the disease was marked by languor and pain in the left hypo- 
chondrium, with itching over the skin. This was a month previous to the 
outbreak. 

Dr. Letheby examined the urine, and reported: deep yellow green ; tur- 
bid ; deposited dirty yellow sediment ; odor peculiar ; very offensive ; like 
a mixture of urine and putrid bile ; sp. gr. 1018.2. It yielded 3.32 per cent, 
of solid matter ; the residue had the character of a mixture of bile and urine 
extractive ; it was very deliquescent; it furnished 0.78 of a white saline sub- 
stance on perfect incineration. The ash was not alkaline, but consisted 
chiefly of chloride of sodium, with an alkaline sulphate and phosphate of 
lime. The urine itself was faintly acid ; it gave characteristic reaction of 
bile with nitric acid ; with strong hydrochloric acid it became rich green ; 
with Pettenkofer's test it gave the rich red color. Microscopic examination 
showed that the deposit consisted of numerous fat globules, and transparent 
colorless globules of leucine, as well as numerous yellow globules of the 
same substance aggregated together, and consisting of concentric laminae 
like small prostatic calculi. There were also numerous yellow globules of 
tyrosine, some quite smooth on the surface, and others covered with minute 
crystals like spicula from the surface; a large quantity of granular matter 
of a pale yellow also appeared. Large tufts of crystals of urea, and the 
peculiar form of common salt and urea were observed. On addition of hy- 
drochloric acid the urine furnished crystals of uric acid in about the same 
proportion as normal urine. 

The complete analysis of the urine gives this case a peculiar interest. The 
history is full enough to present a fair picture of the course of this dire dis- 
ease. There was no reason to suppose that any serious disease of the liver 
or kidneys existed before the attack came on. The onset was not pi'eceded 
by any premonitory symptoms, unless, indeed, the hemorrhagic vomiting 
and blood by stool shortly before be excepted. The gradually, but rapidly, 
deepening jaundice, the advancing coma, running rapidly and irresistibly to 
a fatal issue, are features that have been observed in other cases. The 
hemorrhagic disposition is characteristic. In one case retrouterine hsema- 
tocele occurred. In two other cases seen by Robert Barnes, one in a young 
man, the other in a woman past the climacteric, which both ran a rapidly 
fatal course, the proximate cause was overwhelming mental distress. 

Not to cite cases related in well-known works, we may refer to one re- 
ported in the " Lancet," 1874, which was observed carefully in the London 
Hospital, under Dr. Head. The general history is similar to the foregoing. 
The urine presented similar characters. A foetus of eight months' develop- 
ment was born dead. It presented no appearance of jaundice. The labor 
was normal, no unusual hemorrhage. The edge of the liver could not be felt 
even on deep inspiration. She died in coma. A peculiar value attaches to 
this case because the necropsy was performed by Dr. Sutton. There were 
numerous hemorrhagic spots scattered through the skin. The scalp, skull, 
and dura mater were bile-stained, but not deeply so. The pia mater was 
healthy, not very noticeably bile-stained. The gray matter of the convolu- 
tions was paler than natural ; in other respects healthy. The white substance 
looked normal. There was a small quantity of bile-colored fluid in the lateral 
ventricles. The pleurte were bile-stained only. The lungs were congested, 
otherwise normal. The bronchial tubes contained a quantity of blood-stained 
mucus, and their mucous membrane was stained with bile. There were some 
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small hemorrhagic extravasations on the pericardium, it was also bile-stained. 
The right ventricle contained some yellow bile-stained clots and fluid blood. 
The left ventricle was contracted ; a little blood was extravasated into its 
endocardium, and its wall had a dirty reddish-yellow appearance. The 
muscle was very easily torn, evidently abnormally softened ; and one aortic 
valve was somewhat thickened. The peritoneum was healthy, only slightly 
blood-stained. The liver was not seen on cutting through and folding back 
the abdominal walls ; but on drawing down the coils of intestine, it was ob- 
served shrunken, and lying up under the ribs against the diaphragm. When 
removed it was seen much smaller than natural, and much thinner from 
above downwards; it was very flaccid, and folded by its own weight over 
the hand. It weighed 1 lb. 15 oz. There were many old adhesions uniting 
its peritoneal covering to the diaphragm and adjacent abdominal walls. Its 
surface was smooth, and of a pale reddish-yellow color. On section its sub- 
stance for the most part had a Turkey rhubarb-like yellow appearance; 
almost all signs of lobular structure were lost. Here and there, however, 
were portions that seemed more healthy ; in some parts the intralobular 
veins were distinct ; and here also were some minute blood extravasations. 
The liver- substance was not softer than natural, nor indurated. The gall- 
bladder was almost empty ; it contained one or two teaspoon fuls of greenish 
mucoid substance; examined by Pettenkofer's test and nitric acid, it gave 
no evidence of bile. The microscope showed recognizable lobular arrange- 
ment ; and although the minute biliary ducts seemed smaller than natural, 
yet their outline was distinct; the liver-cells were greatly altered, broken 
down, almost completely disintegrated, and in their place was a larger quan- 
tity of granular debris. There were many granules, which permitted light 
to pass readily through their centre; so-called fat granules ; also some yellow, 
seemingly bile pigment. The fibrous matrix was very distinct. The capsule 
was for the most part normal ; but from its under surface a number of cor- 
puscles were seen extending into the liver-substance, looking as if some new 
growth were going on at the time of death. The spleen was about the normal 
size, certainly not enlarged. Some old adhesions united it to the surround- 
ing walls and tissues. When cut into, it was seen very pale, much softened. 
The kidneys were bile-stained, and about the normal size. A few blood 
extravasations were found in the mucous membrane of their pelves. In other 
respects these organs were healthy. The stomach contained a quantity of 
" coflfee-ground-looking " fluid, and this and the mucus were with difficulty 
washed off. Blood extravasations were seen in the mucous membrane. The 
uterus was large; its walls thick. It was not firmly contracted. Its lining 
membrane was pulpy, and coated with small blood-clots. foetus weighed 

5 lb. 14 oz. Its skin was not yellow ; the membrana pupillaris still existed. 
The body was well nourished. The liver occupied the usual space; it was 
purple, apparently healthy. All the other viscera were healthy. The fluid 
in the pleural sacs and peritoneum seemed to be blood-stained. 

Dr. McDougall ' relates a case of acute yellow atrophy, demonstrated by 
shrinking of the liver during life, and post-mortem observation, which pre- 
sented some peculiar features. The subject was delivered of a healthy boy ; 
the placenta was united to the uterus by firm adhesions, small abscesses being 
scattered over its surface. The patient had complained of languor and 
intermittent jaundice ; occasional vomiting for two months before delivery; 
incipient phthisis revealed itself after labor; she became comatose ; petechiie 
appeared on the skin ; urine showed leucin and tyrosin. The long con- 
tinuance of the disease or its slow development, and the appearance of 
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leucin and tyrosin only after the stage of liver atrophy had set in, are 
remarkable. 

In twenty-one cases occurring during gestation collected from Oppolzer, 
Frerichs, Scanzoni, Spaeth, Kiwisch, Roper, Wilks, Mall, Hecker, Braun, 
Y. Haselberg, Grainger-Stewart, Paul Davidson, Head, and myself, the age 
ranged from seventeen to forty-two, no age seeming to be specially prone or 
exempt. The majority of the patients were primigravidte. The period of 
pregnancy when the jaundice appeared was, in one case, the third month ; 
in three, the fifth; in five, the sixth ; in six, the seventh; and in three cases, 
the ninth month. In the majority of cases there was a history of severe 
mental disturbance preceding the attack. In almost all the cases abortion 
set in. In almost all hemorrhage from the uterus, as well as in other forms, 
occurred. All in which the history is complete were attended towards the 
close by coma, delirium, convulsions, or other symptoms of brain disorder. 

The pressure theory so constantly invoked to explain the disorders of 
gestation has been called in here also. It is unequal to the occasion, and 
the occurrence of the disease in the third month is enough to exclude it. 
The disease, moreover, occurs in non-pregnant women and in men. 

Virchow observed jaundice in one pregnant woman in whom a tight-lace 
lobe of the liver, together with the gall-bladder, was turned up in such a 
way that a stoppage of bile necessarily resulted from the tension of the 
bile-ducts. J. P. Frank met with a case in which a fatal rupture of the 
gall-bladder took place during labor. 

The participation of the kidneys is noted by Spaeth, Hecker, Frerichs, 
Grainger-Stewart, and Paul Davidson, who found fatty degeneration of this 
organ. Sutton, however, found the kidneys essentially healthy. The pecu- 
liar changes in the urine, the disappearance of the urea, the temporary 
occurrence of albuminuria, point at any rate to trouble in the work of the 
kidney. The spleen is generally enlarged. 

In connection with this history we must take note of the peculiar fatty 
change described by Tarnier as common in pregnancy, and of observations 
made by Hecker^ under the title, " Contributions to the Knowledge of 
Acute Fatty Degeneration in Puerperal Women and New-born Children." 
He thought he was in a position to affirm that puerperal women are liable 
to a disease running rapidly, even suddenly, to death soon after labor, the 
symptoms being obscure without jaundice or intestinal hemorrhages, and 
only recognized as acute fatty degeneration on dissection, the basis of which 
was laid in pregnancy. Dr. McDougall's case, cited above, appears to be 
an illustration of Hecker's views. 

Trousseau observes that "the diminution in volume of the live;^" is all the 
more remarkable, that a great many cases occurred in women pregnant 
seven, eight, or nine months — a stage of gestation at which we know that 
there is a notable augmentation in the size of the liver, irrespective altogether 
of any morbid condition." He further says, "The German school has erred 
in applying the term ' atropJuj' to this alteration of the cellules ; and Charles 
Robin has done well to point out that there is destruction, and not atrophy, 
with or without change in the volume or consistence of the liver." He 
agrees with Budd in the opinion that toxsemia is the starting-point. The 
poison may enter from without ; it may be analogous to that which engenders 
typhoid, or its source may be in the individual. 

Hecker insists upon the simultaneous affection of the heart, liver, and 
kidneys. He says the disease is acute parenchymatous inflammation of the 
liver. He contends that there is toxjemia, and that albuminuria is constant. 
There was no albumen in Robert Barnes's case. 



1 Monatssch. f. Gcburtsk., 1867. 
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It is of deep interest to make a comparative study of jaundice in the 
pregnant woman and in the new-born infant. 

What is the cause of the coma and delirium which attend the latter stages 
of the disease ? Is it the circulation of the bile-matters in the blood ? 
Frericbs says he has convinced himself by a long series of injection experi- 
ments that the presence of the constituents of bile in the blood is harmless. 
Leucine has been several times found in the blood. But Frerichs does not 
take into account cholesterine. We think it probable that the brain symp- 
toms are dependent upon the circulation of this substance and of urinary 
excretions in the blood. 

The altered condition of the blood is shown by the almost universal 
occurrence of hemorrhage in the form of epistaxis, by vomiting, by stool, or 
from the uterus. The effusion of blood from the uterus is probably a main 
factor of the abortion which has been so constantly observed. Nor is the 
effusion of blood confined to the mucous membranes. It is sometimes seen 
under the skin. It is seen in the form of ecchymoses in the parenchyma of 
various organs — for example, in the kidney (V. Haselberg), in the liver 
(Mall), under the pericardium (Grainger-Stewart). 

The foetus is not necessarily affected. It has been born of natural appear- 
ance, and, in some cases, jaundiced. The liquor amnii has been observed 
deeply icteric. It was remarkably so in Robert Barnes's case. It stained 
the boards of the floor on which some fell. 

We submit that the sequence of events most conformable to observation 
is as follows : 

1. The high vascular and nervous tension which underlies all the phe- 
nomena of gestation. 2. The accumulation of excrementitious stuff in the 
blood resulting from inability of the excreting organs to keep pace with the 
work thrown upon them. 3. Impaired nutrition of the tissues, especially of 
the excreting organs and of the nervous centres, increasing their incapacity 
for work. 4. Exudation of albuminous matter in the liver and kidneys, 
with tendency to fatty degeneration of the epithelium of the secreting sur- 
faces. 5. Some sudden intervening commotion of the nervous and vascular 
system, physical or psychical, which, increasing the strain upon the damaged 
kidneys and liver, intensifies the toxaemia, so that all the consequences of 
suddenly suppressed excretion break out. 

The theory of inflammation of the parenchyma needs proof. 

Treatment. — The question of highest interest is : Are there any ante- 
cedent morbid conditions necessary to the development of this disease, which 
can be recognized at a stage when their removal by treatment is possible? 
When the^ disease is once fairly started, so far as we can see at present, 
nothing avails to arrest its fatal course. One of the most striking and dis- 
couraging features of the disease is the suddenness, or at least the insidious- 
ness, of its onset. It may be supposed that this suddenness of invasion, 
often apparently caused directly by some severe mental shock, is evidence 
that the disease arises suddenly without any particular predisposing condi- 
tions. But this reasoning should not be accepted too hastily. Nothing can 
exceed in apparent suddenness the outbreak of some cases of ursemic con- 
vulsions; yet it is almost certain that a particular condition of the blood 
and of the kidney already existed without which the sudden explosion 
would not have taken place. The discovery of the pre-albuminuric stage in 
the kidney affection by Mahomed suggests the hope that an analogous pre- 
icteric or pre-cholestersemic stage may be detected, and give warning for 
effective treatment. Research for this discovery must be directed to diligent 
analysis, chemical and microscopical, of the feces and urine, and to close 
clinical observation of all the functions. We are much inclined to believe 
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that the first factor is the altered constitution of the blood in the pregnant 
state ; the second, the overpowering of the working capacity of the liver ; the 
third, the circulation in the blood of the secretory and excretory products 
of the liver; and the fourth, the organic change in the structure of the 
liver. It will probably be found that the retention of cholesterine in the 
system plays an important part in the process. 

If we could get a reasonable suspicion of what was coming before the 
stage of organic change, the induction of labor might avert the danger. 
When the disease is pronounced, it is too late to take this step. 

The general history of the disease shows that a very large proportion of 
the total cases of acute yellow atrophy of the liver occur under the influ- 
ence of gestation. Dr. Bardinet has even described an epidemic of this dis- 
ease which occurred at Limoges, attacking thirteen pregnant women. Other 
similar epidemics have been described. This strongly indicates the expedi- 
ency of cutting the gestation short, if the proceeding could be adopted in 
time. 

In summary, it may be stated that icterus in pregnant women is observed 
in two forms: (1) The simple, without fever or cerebral symptoms. This is 
sometimes described as icterus eatarrhalis. This form does not generally lead 
to abortion. If of long duration the child suffers. (2) The icterus with 
febrile and cerebral symptoms, that of acute yellow atrophy. 

Glycosuria ; Mellituria ; Diabetes. The study of this affection, on account 
of its physiological relations, follows that of jaundice. We have already 
described the glycosuria which keeps within apparently physiological 
bounds ; we have now to sketch the history of the affection when it has 
passed over into the domain of pathology. This proposition may fairly be 
laid down as the basis of the study. The train which leads up to the patho- 
logical development is laid in the normal conditions of gestation. The 
beginning may be traced in the association between the ordinary fatty change 
of the liver described by Tarnier, and in the development of the breasts 
and the preparation for the secretion of milk. The researches of de Sin^ty, 
previously cited, establish a relation between the formation of milk and the 
appearance of glycosuria. This relation is sometimes alternative. We 
must also bear in mind the phenomenon of glycogenesis in the foetus estab- 
lished by Bernard. This physiologist demonstrated that sugar appears in 
the placenta very early in foetal life, and in the third or fourth month has 
attained its maximum. At about this time, when glycogenic matter begins 
to appear in the liver, the glycogenic organs of the placenta become 
atrophied, and are lost* at some time before birth. His observations were 
made on foetal calves. Epithelial cells filled with glycogenic matter are 
found in the placenta. 

Apart from pregnancy, glycosuria is more rare in women than in men. 

We do not know of any trustworthy data from which it could be shown 
what is the numerical relation of diabetes in pregnant women to women not 
pregnant. In our experience diabetes out of pregnancy occurs most fre- 
quently at the climacteric ; and in some of these instances the morbid 
process may be a remanent from pregnancy. 

Dr. Matthews Duncan^ has collected the published cases of diabetes 
complicating gestation, adding several others, the sources of some of which 
are not given. " The histories comprise twenty-two pregnancies in fifteen 
women, varying in age from twenty-one to thirty-eight years. So far as is 
known all, with one exception, were multiparae. In some, death occurred by 
collapse rather than by coma. Of the twenty-two pregnancies, including 
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those going to term and those ending in miscarriages, in fifteen mothers, four 
ended fatally after delivery, premature labor having been induced in one of 
these to avert death before delivery. These four were puerperal deaths in 
point of time. Hydraranios was frequent, and in one case sugar was found 
in it ; in another its observed stickiness make its saccharine character 
probable. In seven of nineteen pregnancies, in fourteen mothers, the child 
died during the pregnancy, having in all of these reached a viable age. In 
two more the child was feeble and died a few hours after birth, making an 
unsuccessful result in nine out of nineteen pregnancies. In one other case the 
child had diabetes. The dead foetus is sometimes described as enormous, or 
its weight is extraordinary, and this probably arises from dropsical infiltra- 
tion, as in one case recorded." 

A case related by Bennewitz^ is especially instructive. Diabetes appeared 
during the fourth, fifth, and sixth pregnancies. It disappeared after each 
pregnancy. The fifth child was premature and born dead, weighing twelve 
pounds. On one occasion blood was drawn. It formed an abundant dark- 
red crassamentum without siziness, and a clear serum of a peculiar faintly 
sweetish smell and taste. The urine about this time contained two ounces 
of saccharine matter per pound. 

It is much to be regretted that we possess such scanty information as to 
the state of the blood in these cases. The influence of pregnancy in origi- 
nating, or at least in evoking, diabetes is manifested in Bennewitz's case and 
in others. That the condition arises during pregnancy, and disappears after 
pregnancy, is conclusive evidence that it is started under physiological pro- 
cesses which, under abnormal strain, merge into pathological conditions. In 
the discussion on Dr. Duncan's memoirs. Dr. Robert Barnes drew a parallel 
between the histories of albuminuria and glycosuria in pregnancy, for the 
purpose of showing that just as albumen was frequently found in the urine 
of pregnant women without entailing any grave symptoms, and quite passed 
away with the pregnancy, so it was in the case of sugar or glucose ; in both 
cases the physiological boundary might be passed, and then the gravest 
accidents might occur. It might be regarded as a question of individual 
tolerance or accommodation whether in any given instance pathological 
phenomena were developed or not. 

To dissociate the pathological cases from the physiological cases is to dis- 
regard the clearest teachings of clinical observation, to close our senses 
against the most luciferous experiments instituted by Nature for the demon- 
stration of this great problem. 

Is there a pathology of diabetes ? In other terms, is the rise of diabetes 
always a physiological error or cause, and not depending upon tissue-change ? 
Dickinson affirms that diabetes is associated with, even depends upon, or- 
ganic changes in the brain. Pavy contends that whatever the organic 
changes found after death, the primary condition is a chemical fault. We 
feel confident that a careful study of the physiological and pathological 
diabetes in the pregnant woman will confirm Pavy's proposition. 

In the interesting discussion held at the Pathological Society in 1883, 
several pathologists brought forward specimens demonstrating lesions in 
several organs. Dickinson especially stated that to rough examination " the 
brain passed as natural, although it was generally hard in texture, often 
injected, and more rarely marked with extravasated blood on the surface. 
On section, pores, in a cribriform arrangement, exaggerating the ordinary 
puncta vasculosa, were often conspicuous in the centrum ovale, and the 
white matter underneath the lateral ventricles. In parts presenting such 
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peculiarities to the naked eye, the microscope usually showed dilatation 
of the bloodvessels, extravasation of blood in a small amount, enlargement 
of the perivascular spaces, and alterations in the perivascular sheaths and 
nervous matter bounding the cavities. The walls of the cavities were often 
superabundantly sprinkled with grains of blood-pigment ; and in many cases 
the nervous matter at their surface was rendered translucent and gelatinous 
by some degenerative change." 

Dickinson urges against the opinion that the changes in the brain seen in 
diabetes were the result of the circulation of morbid blood, the testimony of 
clinical experience, that the disease continually began as the consequence of 
a mental impression or cerebral state, than which there was no fact with 
regard to diabetes better declared. This argument is strengthened by the 
experiments of Claude Bernard, in Avhich he produced glycosuria by irritating 
the floor of the fourth ventricle. 

Dr. Pavy has conducted elaborate series of experiments supporting the 
proposition, that in the liver, by an action of the same nature as that which 
moves the carbohydrates from one to another in the carbohydrate group, 
they were, under certain circumstances, carried out of the group altogether, 
and converted into some body which was insusceptible of being converted 
into glucose by sulphuric acid. When carbohydrates were taken by a 
healthy person, they were converted, not into a glucose, but into a dextrine, 
or maltose, and subsequently carried out of the carbohydrate group alto- 
gether. This was the process of assimilation of the carbohydrates in a 
healthy person ; but in diabetic persons this power was lost ; starch and 
sugar in them were converted into glucose, and appeared in the blood, from 
which it was eliminated by the kidneys. For this to occur there must be a 
glucose-forming ferment. Such a ferment existed in the liver, but only 
under certain circumstances. When the blood was supplied with blood 
which was thoroughly venous, it converted carbohydrates into maltose ; but 
if the blood was imperfectly venous, or partook of the nature of arterial 
blood, the resulting body was glucose. It could be shown by a number of 
different methods that an excess of oxygen in the portal blood led to glyco- 
suria. He was convinced that this excess of oxygen was due to a dilatation 
of the arteries of the chylo-poietic viscera brought about by vaso-motor 
paralysis. 

Does heredity or diathesis enter as a factor in the development of this 
disease? Several considerations point to the affirmative. Glycosuria in 
pregnancy bears idiosyncratic features. It may be that like chorea, ague, 
and other affections, a latent disposition is evoked under the peculiar condi- 
tions of gestation. This speculation would bring into mutually supporting 
contact the anatomical and the chemical theories of the genesis of the dis- 
ease. It is reasonable to conjecture that, as in the case of chorea, a struc- 
tural change in the nervous centres may be an essential factor, lying dormant 
and unsuspected until pregnancy puts the organism to the test by starting 
the high nervous and vascular tension and other characteristic changes. 
Under the gestation process the preexisting latent alterations in the nervous 
centres no doubt become accentuated, and thus we get those marked changes 
which are manifested after death. 

The Prognosis of glycosuria which has passed the physiological boundary 
is grave both for the mother and child. 

The Treatment must be regarded as doubtful. We have little evidence 
upon which to base a rational therapeusis. The great question which arises 
in all the grave complications of pregnancy is as to the induction of labor. 
The answer, as in these other cases, is also doubtful. In Aubrey Husband's 
case, cited by Duncan, Robert Barnes was consulted as to the expediency of 
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inducing labor. Could we get timely warning of the advance of the disease 
there might be an opportunity of arresting it by cutting short the preg- 
nancy. But too commonly the disease will have drifted on to a perilous 
degree before the indication is seized. We must look to the development of 
chemical science for prophylactic or remedial resources. Such may be dis- 
covered by the assiduous pursuit of investigations based upon the plan of 
Dr. Pavy, aided by well-devised experiments upon pregnant animals. In 
the meantime the therapeusis must be based upon the principles recognized 
in the case of diabetes not complicated with pregnancy. 

The Spleen. — There is little to add to what has been said about the spleen 
in the chapter on the " Process of Gestation," and incidentally in connection 
with albuminuria and disease of the liver. One condition, however, deserves 
note. It is the remanent enlargement after ague. This will be considered 
when the relations of ague and gestation are described. 

The Kidney. — The more common changes in this organ have been suffi- 
ciently described in connection with albuminuria. It remains to take note 
of the occasional occurrence of pyelitis, and of the structural changes in the 
organ acquired before a pregnancy begins. Whilst it is certain that a 
" severe attack of albuminuria, with or without eclampsia, may leave the 
kidney perfectly sound, it is equally certain that the foundation of kidney 
disease is occasionally laid in this way. And granular disease may have 
been produced in other ways. In any case, when gestation is superadded, 
the kidney disease is liable to exacerbation. No complication can be more 
unfortunate than that of pregnancy and Bright's disease. Just as we should 
apprehend an untoward issue of the major operations of surgery in'the sub- 
jects of this disease, so we may fear that the course of gestation will not run 
smoothly. In such a case, the risk run by mother and child is so serious 
that we can rarely hesitate as to the expediency of lessening the danger to 
the mother by bringing the gestation to an end. This done, the kidney is 
relieved pro tanto, and treatment directed to it will be pursued under more 
favorable conditions. 

The Bladder. — The most important affection of the bladder during gesta- 
tion is its distention under retention of urine, due to retroversion of the uterus. 

Retention if prolonged entails congestion, inflammation, sometimes even 
exfoliation of the vesical mucous membrane; then there is the liability to 
retrograde obstruction to the function of the kidneys leading to pyelitis and 
urinsemia. 

A frequent affection is irritability of the bladder, amounting sometimes to 
incontinence. This is due to pressure of the enlarged uterus, and in some 
cases to alterations in the character of the urine, as lithiasis, uric acid, and 
glycosuria. 

These affections will be more conveniently discussed in connection with 
the cause — that is, retroversion. 

Simple cystitis in early gestation is rare, but Monod' has observed and col- 
lected cases. The disease is marked by great pain in micturition, especially 
in expelling the last drops, sometimes by blood appearing in the urine; 
viscid mucus is almost constant ; hypogastric pain increased by pressure ; 
and febrile movement. In some cases cold acting upon a mucous mem- 
brane in a state of intense physiological hypersemia may have been the 
cause ; in some it is not improbable that gonorrhceal infection has extended 
up the urethra to the bladder. 

The serous membranes and connective tissue may be the seats of serous 
effusions. "These arise mostly in connection with albuminuria, as already 
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described. But not seldom oedema or anasarca occurs without albuminuria, 
under the influence of pressure retarding the return of blood by the veins, 
of heart disease, or of hydrsemia. 

The skin is often the seat of pathological conditions, either the immediate 
consequence of gestation, or revived or exacerbated by the gestation. The 
increased activity of the glandular system has been referred to as a physio- 
logical condition. Under this influence the growth of hair is generally 
stimulated ; and sometimes to an inordinate extent, so as to give rise to the 
term " hirsuties gestationis." Dr. Slocum relates an example a woman, in 
three successive pregnancies, grew a beard on the sides of the face and chin. 
It always began with the pregnancy, with itching. 

Pruritus may be general, or chiefly localized in the pudenda. It is often 
intensely distressing, destroying rest, and compelling the sufferer to scratch 
the part. Under this treatment the epidermis is often torn, and bloody 
puncta are seen. Sometimes eczema seems to be the immediate cause of the 
pruritus ; but in many instances no visible alteration exists. The distress is 
traceable to glycosuria, to jaundice, to irritating ingredients in the urine, 
and sometimes it can only be explained on the hypothesis of peculiar 
nervous irritability. A cure was effected in one case by smoking a cigarette 
daily. 

Psoriasis is rarely generated by pregnancy, but where it already exists it 
is almost certainly aggravated. 

Herpes Gestationis is described by Dr. Liveing.'' He says it is rare ; 
that it is a disease of neurotic origin characterized by an eruption of small 
bullae and excessive pruritus. Wilson has described cases under the name 
of herpes circinatus bullosus. D. Bulkley, of New York, described nine 
cases. The bulke leave dark-purplish or brown-pigment spots on the skin ; 
it does not usually disappear immediately after labor. In a case by Liveing, 
bullae were interspersed with hard, solid papules. It broke out after labor 
and during lactation. 

Pemphigus. — Klein ^ relates an extreme case lasting three months. It 
ended in complete recovery after delivery. The husband was not syphilitic. 

Pityriasis. — Startin had seen one form of pityriasis in pregnant women 
only. We have seen several cases. 

Chloasma Uterinum.— Hebra and Kaposi * describe, under the head 
Chloasma symptomatica, the pigmentary affection observed under the influ- 
ence of menstruation and gestation. They state that the chloasma patches 
are sometimes confounded with pityriasis versicolor. We sometimes meet 
with a brownish pigmentation on the face, which extends over the whole 
forehead as high as the level of the hairy scalp, and is either of a uniformly 
yellow or dark-brown color, or presents isolated paler spots here and there. 
The streaks do not alw'ays take a horizontal course, corresponding with the 
wrinkles on the forehead, but are not infrequently oblique, irregular, scat- 
tered, or run from one frontal eminence to the other. In other cases, the 
dark pigmentation is confined to two symmetrical patches, between which 
the skin remains of normal color. They frequently arch over the eyebrows. 
Sometimes the skin of the upper or lower eyelid is tinted a peculiar brown, 
giving the expression of sickness or suffering. In many persons the whole 
of the skin of the face is covered with a dark chestnut-brown, which extends 
to near the angle of the lower jaw. The areola round the nipple and the 
linea alba are especially liable to pigment patches and streaks. That all 
these pigmentary changes are the result of physiological changes may be 
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inferred from the facts that they never make their appearance before puberty ; 
that in many they only appear during menstruation and pregnancy ; and 
that, with the cessation of these conditions, the pigmentation fades or 
disappears. 

Swayne describes (" Obst. Trans.," vol. iv.) a remarkable case of discolora- 
tion of the forearm during pregnancy. 

The Breasts. — The intense physiological hyperajmia and the acute develop- 
ment of the gland-structure may run into acute inflammation. Mastitis is 
much more frequently observed after labor, but we now and then see cases 
during gestation. In the early months some engorgement, induration, and 
tenderness are not uncommon in primigravidse of delicate constitution and 
of imperfect skin and glandular development. Imperfection of the nipple 
may be a cause. Cold or injury is sometimes urged. But we believe that, 
in some cases observed by ourselves, lascivious manipulation was to be 
accused. We have seen inflammation go on to abscess. The treatment will 
be the same as in post-puerperal mastitis. 



Diseases Grafted Upon the Gravid State. 

Amongst the most important of these are the class of zymotics : as 
typhoid, typhus, variola, relapsing or famine fever, scarlatina, rubeola, 
erysipelas, cholera, yellow fever, diphtheria, ague. 

It may be stated as a general proposition that gestation confers no im- 
munity against zymotic diseases. But we believe that gravid women are 
less susceptible to infection than the non-gravid. The case is entirely altered 
from the time of labor. In puerperte the susceptibility to invasion by 
zymotics is greatly increased. And we have seen reason to suspect that in 
gravidae exposed to infection, the zymosis will not always be developed as 
under ordinary conditions. It seems that under the energy of high vascular 
tension, which concentrates the forces upon the work of structural growth, 
fermentation or germ-development is checked. The zymotic germs are 
either destroyed or thrown out of the system, or lie dormant, in latitancy as 
it were, until labor takes place. Then centripetal absorptive action sets in 
and zymosis is favored. Hence the frequent ootbreak of fever often hetero- 
geuetic in puerpery. To take typhoid first. This complication is not very 
frequent. Considering the wide prevalence of typhoid at times, the com- 
parative immunity of pregnant women is surprising. We are tempted to 
invoke a protective virtue in gestation. Baratte' collected 94 cases. He 
confirms others in the observation that it promotes a hemorrhagic tendency. 
The proportion of abortions ensuing was 57 or 60 per cent. In 62 cases 
collected by Duguyot (1879) there were 40 abortions. Of 42 children 
whose fate was noted only 5 survived. The prognosis is much worse for the 
foetus than for the mother. 

Gusserow^ collected valuable data. He says typhoid is rare in pregnant 
women. In an epidemic at Bale 83 per cent, ended in abortion, and at 
Vienna 58 per cent. This diflference was ascribed to difference in treatment. 
He never found evidence of fever in the foetus. Most cases of foetal death 
occur in the second or third week of the disease, when high temperature 
rules. Severe hemorrhage is likely to attend abortion in the early months. 
He regards the induction of labor as a grievous error. 

Variola. — The history of smallpox in its relations to pregnancy is full of 

1 These de Paris, 1882. De la fievre typhoide dans la grossesse. 

2 Berlin, med. Wochenschr., 1880. 
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interest. The disease presents two distinct varieties for study : 1. The eon- 
fluent, or pure variola. 2. The discrete, or modified variola. Then we 
have 3. The influence of vaccination simple. 

Dr. Gayton, Superintendent of the Horaerton Smallpox Hospital, has 
given us the statistics of this institution. He saw 9671 cases. Of this 
number 95 were in pregnant women. Of 29 women gravid at different 
stages, from 3 to 8 months, taken with confluent, semiconfluent, or hemor- 
rhagic smallpox, 22 recovered, 7 died. Of 30 women taken with discrete 
smallpox, all recovered. Of 26 women with confluent, semiconfluent, or 
hemorrhagic variola, abortion took place in every case, 21 of the women 
perished, 5 recovered. Of 10 cases of discrete smallpox all aborted, 1 only 
died. 

As to the offspring : In one case, in which the mother died undelivered 
at 8 mouths, the foetus on autopsy showed no mark of smallpox. 

Twins at 8 months, born of a woman who died, were stillborn, showing no 
mark of the disease; one child at 6 months was born alive, but quickly 
died, it bore doubtful marks ; one child of 82 months, born alive, quickly 
became cyanosed and died, it bore no evidence of smallpox ; in one foetus of 
4 months, doubtful vesicles were seen on the chest; one child born at 8 
months, lived 5 hours, bore no marks. Of the children of the 10 women 
affected with the discrete form, one of 8 months lived 24 hours, no evidence 
of smallpox ; one of 8i months lived 4 days, died of convulsions, no marks; 
one at 8 months, whose mother died of metritis, lived 8 hours ; one child of 
9 months at term showed no evidence of smallpox; it was vaccinated the 
day after birth, and again on the fifth day, both attempts unsuccessful ; it 
stayed in hospital a month exposed to risk, and left with its mother quite 
well. 

Serres^ observed 23 abortions in 27 cases of variola. Charabrelent noted 
4 abortions in 5 cases. 

1. What is the effect of variola upon the gravida? a. The confluent, or 
hemorrhagic form, is, Gayton says, likely to be fatal whether the subject be 
pregnant or not. But we think the mortality is almost certainly greater 
than it would be in non-pregnant women, b. The discrete form seems 
scarcely more dangerous in pregnant than in non-pregnant women. It seems 
that the period of greatest danger is that of puerpery. It is probable that 
pregnancy tends to impart the hemorrhagic character to the disease. 

2. What is the effect upon the pregnancy ? Abortion is almost constant. 
Non-viable children aborted of course are lost, and so a large proportion of 
the total of embryonic lives perish. In others the child is stillborn, dying 
under influences which will be discussed hereafter. Some few, born at a 
viable age, die soon afterbirth. The children that survive are rare exceptions. 

3. Are the children affected by the disease in utero f In an unknown 
proportion of instances the child is certainly attacked. Some resist vacci- 
nation and exposure to smallpox ; some are born bearing vesicles or scars, 
showing that they have gone through the disease in utero. 

Desnos, cited by Chambrelent, relates that a pregnant woman took small- 
pox. The stage of desiccation reached, she brought forth a healthy child 
which showed no trace of eruption. It resisted vaccination with lymph that 
succeeded with other children. Chambrelent relates a similar instance from 
his own experience. But Fumee, of Montpellier, relates a more remarkable 
case. The woman bore twins ; one child only showed variolous pustules. 

It is desirable to record examples observed by classic authorities in the 
prevaccination era, since in the present era simple cases cannot be frequent. 

1 Gazette Medicale, 1832. 
22 
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In John Hunter's works (vol. iv.) is a very full account of the subject 
down to his time. He relates the following : " Mrs. Ford had been seized 
with shivering and the other common symptoms of fever, on December 5, 
1776. She was considered to be in the sixth month of pregnancy. In the 
8th smallpox appeared. She passed through the disease well, and was 
delivered on the 31st. An eruption was observed all over the body of the 
child, and several of the pustules were filled with matter. Dr. Leake had 
observed that it might be necessary to inquire whether those adults who are 
said totally to escape the smallpox have not been previously affected with it 
in the womb. The child was, therefore, seen by Dr. Leake, the two Hunters, 
Cruikshank, and Mr. Falconer, who all concurred that the eruption was the 
smallpox. Dr. Hunter said that in all the other cases of the same kind that 
he had met with the child in utero had escaped the contagion. Sir George 
Baker mentions^ the case of two pregnant women who were inoculated at 
Hertford. They both had the smallpox favorably, and afterwards brought 
forth children perfectly healthy. Both children were inoculated at the age 
of three with effect. Dr. Watson relates^ the following deeply interesting 
case: "A woman big with child, having herself long ago had variola, 
assiduously nursed her servant during the whole process of this disease. 
At the proper time she brought forth a healthy female child, on whose body 
Dr. Watson discovered evident marks of variola, which she must have gone 
through in the womb ; he pronounced that this child would be free from 
infection. After four years her brother was inoculated, and also this girl, 
at the same time with the same pus. The boy had the regular eruption, and 
got well ; the girl's arm did not inflame ; on the tenth day she suddenly turned 
pale, was languid for two days, and got well. This case shows that the 
mother may carry the variolous poison to her child, herself being unaffected 
by it. She may be a simple carrier." 

The late Mr. Streeter held that the foetus, taking the disease from its 
mother, went through it at a distinct period — that is, the disease in the foetus 
had its stages of incubation and eruption after the cori-esponding stages in 
the mother. He observed that the foetus had only arrived at the incubative 
stage, whilst the mother was already maturing the vesicles. 

Chambrelent's investigations ^ on the passage of figured elements through 
the placenta are of extreme physiological and pathological interest. He 
found that the microbe of the " cholera des poules " inoculated in pregtiant 
animals passed to the foetus, and that the blood of the foetus, cultivated in 
Pasteur's fluid, and then inoculated into other animals, produced the disease 
in a fatal form. 

" How is it," asks Chambrelent, " that in some cases the variola affects the 
foetus in utero and fails in others?" He contends that the variolous microbe 
passes through the placenta, but that in some cases it finds in the foetal blood 
a congenial medium for culture, in which cases the disease is produced, 
whereas in other cases the microbe finds a soil not suitable for culture, and 
then the disease is not produced. 

The Effect of Vaccination upon Pregnant Women and the 
FcETUS. — Precise data are not so copious as might be expected. Behm 
reports^ 33 vaccinations of women pregnant in the eighth, ninth, and tenth 
months. Humanized lymph, for the most part, was used. In 4 cases the 
operation failed, in 22 it succeeded completely, in 7 partially. Of the 33 
children, 25 were vaccinated successfully, the rest without success, but in 6 

1 Med. Trans., vol. ii. ^ Phil. Trans., vol. xlvi. 

^ Kecherches sur le passage des elements figures a travers le placenta, 1882. 
* Centralbl. f. Gynak. 1882. 
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of these the lymph was not good ; one, on whom good lymph was used, failed. 
This is the only instance of presumed protection from intrauterine action. 
New-born infants, he says, experience less constitutional disturbance from 
vaccination than at a later period. 

In 1870, Thorburn vaccinated several pregnant women successfully, and 
found no insusceptibility in their infants. 

It has been proved by fairly numerous experiments that many of the 
children born of women who went through smallpox when pregnant resist 
vaccination, although they show no mark of having gone through the disease 
in utero. Thus there may be acquired immunity without having had the 
disease in its ordinary form. 

Again, vaccination practised upon pregnant women presents analogous 
phenomena. Burkhard, of Bale, revaccinated 28 pregnant women. In 4 of 
8 cases tested the infants resisted vaccination. 

Rikett and RolofFs, operating on sheep, inoculated variola in 700 sheep in 
the later weeks of gestation. Their young were inoculated four or five 
weeks after birth with the lymph of sheep-pox ; the inoculation failed in 
every case, whilst it succeeded fully in thirty-six lambs whose mothers had 
not been inoculated. 

M. Masse ^ states the following problem : "The species which now appear 
to enjoy a certain immunity may owe it to the fact that their ancestors have 
all been affected by the disease. Their actual immunity may be due to a 
vaccination which they enjoy by heredity." 

Thus it may well be that the almost universal practice of vaccination 
through successive generations has been and is telling in (1) lessening the 
susceptibility of our children, (2) in diminishing the virulence of the small- 
pox — that is, in substituting a modified disease for the virulent disease which 
afHicted our non-vaccinated ancestors. 

It is very interesting to examine by what process smallpox excites abortion 
and kills the foetus. 

In some cases the abortion follows the death of the embryo, but in many 
cases the child is born alive. We shall examine presently the evidence 
proving that the embryo or foetus almost necessarily perishes if the mother's 
temperature be long kept up to 41° 0. or more. We will now discuss the 
causes of its premature expulsion alive. In this case the abortifacient influ- 
ence must be mainly if not wholly exerted upon the mother. The following 
propositions were stated by Robert Barnes:^ 

a. Nature hardly tolerates the concurrent progress of an active disease 
and pregnancy. 

b. If the disease be of zymotic character, the morbid poison, aggravated 
by the further blood-poisoning resulting from arrested or disordered secre- 
tory function — so important in pregnancy — acts upon the whole system, 
producing fever, increasing the irritability of the nervous system, impeding 
the nutrition of the muscular system, including the most important muscle 
of all, the uterus, and directly irritating this muscle. The influence of blood 
poor in oxygen and loaded with carbonic acid, in causing contraction of the 
involuntary muscles, has been well established by Marshall Hall, Brown- 
S6quard, and others. It is a matter of experience that pregnant women 
suffering from asphyxia, chronic or acute, are extremely apt to abort. The 
blood in fever wants oxygenation. In this respect it resembles the blood in 
asphyxia. But superadded to this condition are the materies morbi, and 
other consequent blood impurities, which it is probable act in a similar 

^ Des inoculations preventives dans les maladies virulentes. 

* " The History of Smallpox complicated with Pregnancy." Obst. Trans., 1868. 
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manner upon involuntary muscle. The result is that the uterus is directly 
stimulated to contract, and labor is induced. 

c. There appears to be this difference between the action of acute and 
chronic blood-poisoning upon the embryo and pregnancy : in acute disease, 
where respiration is impeded and where the blood is rapidly poisoned, the 
first effect is upon the uterus. In chronic poisoning, as in the case of second- 
ary syphilis, the embryo may be first attacked. Its nutrition is sapped, it 
perishes, and then, the uterine development being arrested, and involution 
taking its place, in the course of a period ranging from seven to twenty-one 
days contraction sets in, and the dead foetus is expelled. 

d. There is another way in which it is probable that abortion is produced 
in zymotic diseases. The blood is in a state favorable to extravasation. 
Apoplexy of the placenta or effusions between the placenta and the uterus 
take place, and thus uterine contraction is excited. 

e. Abortion, or premature labor, may be excited in yet another way. The 
sudden impression upon the nervous system, or shock, may cause the uterus 
to expel its contents. We have seen this happen under the influence of an 
attack of apoplexy, and it is at least a principal factor in the causation of 
labor when ursemic convulsions break out during pregnancy. 

The Effect of Vaccination upon PuERPERiE.— This is a practical 
question. A woman was vaccinated^ the day after labor. The milk dried 
up. The infant died from defective nutrition. A coroner's jury, reasoning 
that the sequence of events proved that they flowed as the efi'ect of the 
vaccination, censured the doctor for vaccinating. Is there any danger in 
vaccinating or revaccinating a recently delivered woman ? Without ap- 
proving the censure of the jury, which was based upon entirely arbitrary 
assumptions, we believe there is. Any zymotic introduced into the working 
blood of the puerpera during the involution-process is likely to disturb the 
process and set up fever. 

At the same time the question of vaccinating a puerpera must be governed 
by circumstances. If an epidemic of variola be raging, if the puerpera be 
living in a community herself exposed to risk of contagion, and thus liable 
to pass it on to others, vaccination may be justified. 

Two practical questions arise — (1) Is it useful to induce abortion or pre- 
mature labor in a woman suffering from smallpox, in the mother's interest? 
We think this must be answered in the negative. It is in a high degree 
probable that she will abort spontaneously. The process is in operation 
early, and there is no evidence to show that by precipitating the impending 
event any advantage is gained. (2) Does induction of labor offer "a better 
chance of saving a child arrived at a viable age? We think the evidence 
of children born spontaneously and living, and of others in which the child 
is born dying or dies very soon after birth, lends weight to the opinion 
that timely induction of labor, by subtracting the child from lethal influ- 
ences, would give it a better chance, and that without materially adding to 
the danger of the mother. In the section on the influence of high tempera- 
ture on the foetus in utero which follows, we shall find reasons strengthening 
this conclusion. 

Is it useful to vaccinate pregnant women whom there is reason to think 
inadequately protected ? This invokes the question : What is the effect of 
vaccination upon pregnant women ? Dr. Yarrow, who has used good oppor- 
tunities for testing this point, tells me that he never hesitates to vaccinate 
pregnant women, and that they experience no bad results. We cannot dis- 
cover evidence of the mother being more prone to abort. Then, are the 
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children of mothers who were vaccinated when pregnant protected ? The 
case is covered by that of smallpox. It has been found that some children 
thus born resisted vaccination ; but, as might be inferred from the fact that 
some children whose mothers, when pregnant with them, were not thereby- 
protected, so some children, probably most, of women vaccinated when preg- 
nant will not be protected. The belief is, however, held by some physicians 
that the children born of mothers who were vaccinated whilst carrying them 
are protected. Still, vaccination may be properly applied as a test of pro- 
tection ; and for the public safety such children should not be exempted 
from the wholesome general law to vaccinate. 

Relapsing or Famine Fever. — Murchison says that pregnant women 
invariably abort if attacked with relapsing fever, sometimes in the first, but 
oftener in the second paroxysm. Abortion is sometimes, but not invariably, 
a cause of death. Delivery is sometimes followed by copious hemorrhage, 
or by rapid sinking, and death ; but, as a rule, the mother recovers. Even 
when pregnancy is advanced, the child is always stillborn, or only survives a 
few hours. Murchison submits that on the supposition that relapsing fever 
is but a mild variety of typhus, it would be very remarkable that in the 
former abortion is almost invariable, and the foetus dies ; whereas in typhus, 
abortion is the exception, and when it occurs the child, if near the full time, 
usually lives. Wardell, in the Scotch epidemic of typhus 1843-4, saw 
several cases in pregnant women, and remembers no case of abortion 
occurring. 

Accepting the statements of Murchison, and our own observations are in 
accord, we may see in the reaction of the pregnant woman under relapsing 
and typhus fevers a test by which these fevers may be differentiated. 

Scarlatina. — Opportunities of observing the complication of gestation 
with scarlatina are not rare. The complication is grave, although we and 
others have seen many cases in which the gestation went on to term without 
obvious injury to mother or child. It certainly increases the liability to 
abortion. This it may do in two ways : 1, by killing the child ; 2, by setting 
up uterine action. 

The late Dr. Woodman reported to us a case of a primigravida, set. 18, 
who took scarlatina when 3 J months gone. It left her with a systolic mitral 
murmur. About six weeks before delivery chroeic movements, bilateral, 
very violent, set in. In the labor these became exchanged for eclampsia. 
She died after giving birth to a dead child. The urine was albuminous 
throughout. This case strongly suggests the conclusion that scarlatina, itself 
a disease that puts the kidney on severest trial, intensifies the risk of albu- 
minuria. In this wa}' the complication is especially to be dreaded. The 
danger is less in the case of women who have had a previous attack of 
scarlatina. 

Do children born of women who had scarlatina during gestation acquire 
protection from the disease? Observations are wanting. The following 
case reported by Dr. M. Williams, of Liverpool,^ proves that the disease 
may pass to the child in idero. A woman eight months pregnant took scar- 
latina from her children; she had had it before. It came on with vomiting. 
She desquamated and recovered. At terra she was delivered of a fine girl, 
whose skin was desquamating. A week later the child had erysipelas, begin- 
ning at the navel; it subsided. An abscess formed on the left foot; it 
recovered. 

Thorburn relates the following case : G. K., pregnant, was exposed to the 
influence of scarlatina. About a fortnight subsequently she was confined of 
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a girl a little before the expected time. The child, when born, was covered 
with desquamative scales — no very rare occurrence — but in a day or two 
suppuration of the cervical glands set in, and the urine was for three or four 
days highly albuminous. A fortnight afterwards the mother was attacked 
by scarlatina, which ran a tolerably severe .course. Both did well. Thor- 
burn says: "I can hardly resist the conclusion that the foetus received the 
poison and suffered its primary effects whilst yet unborn, the mother being 
then insusceptible, and that she afterwards, probably owing to the puerperal 
w^eakness, became susceptible and was infected by her own offspring." 

If a woman take scarlatina near the advent of labor, then the outbreak 
of the disease appears to be suspended until after delivery. Then the blood 
degradation of the involution process of puerpery assumes more dangerous 
characters. It becomes one of the worst forms of heterogenetic puerperal 
fever. This will be discussed under the " Diseases of Puerpery." 

The treatment must be conducted on the same lines as those which rule in 
the scarlatina of the non-pregnant. The chief special question is as to the 
induction of labor. Our opinion is, that under ordinary conditions the 
gestation should not be interrupted. But when the child being viable and 
living, the mother's life is in imminent danger, labor should be induced in 
the hope of saving the child. Again, if albuminuria be detected, labor 
should, as a rule, be brought on. 

Cholera. — The terribly rapid course of this disease gives little time for the 
development or observation of the reciprocal action of it and pregnancy. 
We have seen two severe epidemics, but have no notes of cholera compli- 
cated with pregnancy. 

The intense carbonizatioa of the blood must dispose to abortion and to 
death of the child. 

Four memoirs on the relations of cholera to gestation contain the greater 
part of the information we possess on the subject, namely, by Bouchut,^ A. 
Drasche,' Baginsky,^ and Hening.^ Hening, from observations of an epi- 
demic in Leipzig, concluded that the proclivity to cholera of pregnant 
women is not material, and that the mortality is less than that amongst the 
general population. Of 38 cases, 13 died. A larger proportion of women 
in the later half of gestation were seized. The greater number of deaths 
occurred on the third day of the disease. In the cholera hospital at Berlin, 
Baginsky reports the mortality at 61 per cent. He observed 23 pregnant 
women in cholera ; 10 aborted, and 7 died without aborting. It may be 
presumed that some of the latter would have aborted had they lived a little 
longer. 

Abortion or premature labor occurred in a large proportion of cases. 

There was no special tendency to hemorrhage in the third stage. 

The question of rapid delivery by the natural passages or by the Csesarean 
section when the woman is moribund, or a few minutes after death, with the 
hope of saving the child, may have to be decided. 

Diphtheria. — Of the influence of diphtheria upon pregnancy we possess 
no personal experience, nor are we aware of any very precise observations 
by others. 

Rubeola. — Measles. This zymotic is very rare in pregnant women. 
Bourgeois in 15 cases noted 8 abortions. The disease did not appear to be 
aggravated. The child has been born bearing evidence of measles. 

Influenza, — In 1837 an epidemic of influenza raged in Paris. Almost all 
the pregnant women in the Maternite were seized. Jacquemier thought 
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that the course of gestation was not materially affected ; but Cazeaux ob- 
served that abortion was more frequent. 

Erysipelas. — The pregnant woman is not exempt from erysipelas ; but 
there is little experience upon this subject. 

General Considerations. — The apparent immunity of pregnant women 
from zymotic iul'ection is partly explained by the fact that many have pre- 
viously gone through these diseases. On the other hand, the comparative 
frequency with which puerperie are affected indicates a renewal of pro- 
clivity to the development of the zymotics. 

Montgon)ery and Ramsbotham insisted that pregnancy served to operate 
as a safeguard against infectious diseases ; but, urges Ramsbotham, this im- 
munity is more than counterbalanced by the unusual susceptibility evinced 
after delivery. He observed that during epidemics a zymosis ran through 
whole households, the mother, if pregnant, alone escaping ; but that if she 
fell in labor before the infection had expended itself, she would almost in- 
variably become attacked, and suffer more severely than the rest. "We our- 
selves, like many physicians, have witnessed several instances of gravid 
women nursing their children assiduously through scarlatina, themselves 
escaping. 

Ague. — Primary. Ritter ' concluded that in malarious regions pregnant 
women rarely took ague, whilst puerper^e frequently did so duriifg the first 
three weeks. It is a popular belief that pregnancy is protective against 
ague. This agrees with the theory we have enunciated, that under the high 
vascular tension of gestation the system is not prone to absorb from without; 
but that this proclivity is especially favored by the low tension and active 
absorptive power of puerpery. 

The child in utero may take ague. The spleen of infants is found large 
in malarious districts. 

It is found that the disease yields to quinine and arsenic, as in the non- 
pregnant subjects. 

Ague disposes to abortion. Goth observed 46 women taken with ague ; 
of these 19 aborted. The fits lost something of their ordinary rhythm. 
The uterine contractions of labor w'ere irregular. The fits returned after 
labor. Several observers besides Goth and Ritter found that women who 
had escaped the fever whilst pregnant took it in childbed. 

The Influence of Temperature of the Mother on the Foetus. — High tem- 
perature attending acute fevers or disease in the pregnant woman induces 
increased rapidity of pulse in the fcetus, and if prolonged may even kill it. 
The limit of temperature compatible with the survival of the child seems to 
lie between 40° and 41° C. 

Complicating conditions, as noxious matter in the blood, must be con- 
sidered. The temperature may be only an exponent of septicaemia. 

When the temperature keeps up to 40°, and the child's heart-beat is 
maintained at a high rate, the propriety of inducing labor to save it is 
indicated. 

The influence of simple high temperature has been investigated experi- 
mentally by Runge,^ who subjected pregnant bitches and rabbits to heat in 
a stove. He found that in one series of experiments, in which the tempera- 
ture in the mother's vagina did not exceed 41°, all the foetuses were born 
alive; in another series, in which the temperature exceeded 41.5°, the 
foetuses died, especially if the temperature was kept up. 

Kaminsky (1862/ having observed 87 women affected by typhus or re- 



^ Virchow's Archiv, 1867. 

2 Archiv f. Gyniikologie, 1880. 



» Deutsche Klinik, 1866. 



DISEASES OF GESTATION. 



lapsing fever, came to similar conclusions. He said the prejudicial effect of 
high temperature of the mother on the foetus was not alone noted in zymotic 
disease, but in pneumonia and other acute diseases. The heart-beats become 
masked, tumultuous, without rhythm, then disappear; the movements of the 
foetus at first more frequent, then degenerate into convulsive movements and 
cease. On autopsy the foetus shows ecchymoses in various parts ; the brain, 
liver, spleen are gorged with blood ; and the same lesions are found in the 
placenta. As a general rule, the expulsion of the dead foetus only takes 
place some time afterwards ; in typhus and relapsing fever it frequently does 
not take place until convalescence. 

Kaminsky contends that the one constant factor in the effect wrought upon 
the foetus in utero is the high temperature. He attributes minor influence 
to the blood-poison, to the cause of the ferment producing the rise of tem- 
perature. In 43 cases of pneumonia collected by Ricau, abortion took place 
in one-half, whilst only 2 aborted out of 13 cases of pleurisy. The difference 
may be explained by the comparatively high temperature of pneumonia. 

Hohl (1833) observed that a low temperature of a woman during gestation 
and labor lowered the pulse-rate of the foetus, and that a high temperature 
raised it. Hiitter (1861) observed that the foetal pulse responded to the 
mother's suffering from fever. Fiedler, in five cases of typhoid, observed 
that the feetal pulse presented, like that of the mother, evening exacerbations 
and morning remissions. Kaminsky, in 1869, and Winckel, made further 
researches, and stated generally that when the high temperature had lasted 
a certain time the heart-beats were perceptibly increased, and that the pul- 
sations of the foetus and the temperature of the mother went pari passu. 
When the high temperature lasted a certain time the child was born 
asphyxiated or dead. 

There is some evidence, hardly extensive enough to attest the conclusion, 
that high temperature in eclampsia may kill the foetus. 

The Diatheses, Original and Acquired. 

First a few words may be said as to struma and tuberculosis (phthisis). 
When these exist the course of gestation may not be materially affected. 
Labor may take place at term and without special accident. But we have 
had many occasions to observe the proneness of strumous women to abscess 
of the breast and perimetric inflammation. Placentitis and calcareous 
change in the placenta are especially apt to occur. 

Lungs ; Asthma, etc. Tuberculosis. 

Phthisis : its Relations to Gestation. 

It was at one time thought that gestation gave immunity against phthisis. 
Scanzoni even favored this opinion. He examined the bodies of several 
hundred women who had died of puerperal fever and never found lung- 
tuberculosis. This negative reasoning is not conclusive. 

Dr. Warren, in an elaborate memoir,^ argumentative, statistical, and some- 
what vague, collects the opinions favorable to this view. Amongst the 
authorities cited are Andral, Eberl^, Heberden, Chailly, Montgomery, Burns, 
Denman, Jacquemier, and Churchill. He concludes that gestation retards 
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phthisis by opposing sanguineous determination to the lungs, on the principle 
of derivation and revulsion. Larcher also says: "The heart driving the 
blood towards the foetus, this is diverted from the lungs." 

This theory of immunity is opposed by physiological history and by 
clinical facts. The negative evidence of Scanzoni falls before positive 
evidence. The theory of derivation from the lungs is fallacious; it is in 
direct contradiction to facts; the entire organism, including especially the 
mucous membrane of the lungs, feels the impulse of increased heart-pressure; 
it is more vascular. Rokitansky's argument that the lung is compressed is 
also fallacious. The fact of its compression is denied. Kiichenmeister 
maintains that the lung capacity is increased. Certainly the lung has more 
work to do ; respiration is increased in frequency. More excrementitious 
stuff is brought to it for elimination. AVorking under increased pressure, 
it may be expected, like other organs, to be more prone to disease. Thus 
Grisolle^ gives the histories of 27 cases of phthisis occurring during gestation. 
In 24 of these it began during gestation. In none was the disease retarded ; 
on the contrary, it made rapid progress. Dubreuihl also having examined 
the question clinically, rejects the theory of antagonism. Louis also rejects it. 

We think precise recent experience will confirm this doctrine of Dubois 
(1860) : that gestation may become the cause of numerous pathological con- 
ditions; that it aggravates most of those arising during its existence; and 
that it preserves from none. The whole history of the diseases attending 
gestation is illustrative of this text. De Cristoforis' says observation has 
shown the disastrous influence of gestation. He has many times seen women 
in the last trimestrium, with signs of advanced phthisis, become rapidly 
worse, fall precipitately into extensive pulmonary destruction, and hurried to 
death more rapidly than would otherwise be the case. The pulmonary con- 
gestion, one of the consequences of the superior mechanical arterial hyper- 
semia, explains this. The lungs become less pervious ; serous infiltration 
ensues. These two conditions, added to that of the specific tubercular depo- 
sition, have for direct effect imperfect hseraatosis. Hence softening of 
tubercles is greatly favored. He says that autopsy showed oedema as well 
as tubercular deposition in the lung. 

The relations of phthisis and surgical operations illustrate this text. 
Paget^ says, " In all cases of acute or progressive phthisis great risk is 
incurred by almost every operation. The risks of the excitement, of many 
days of feverish disturbance, and of loss of blood, and of pain, and all such 
consequences of operations, are much above the average ; to say nothing of 
the special chances of exciting pneumonia. I cannot doubt that I have seen 
patients whose acute phthisis has become more acute, and others in whom 
the early stages of phthisis were accelerated by the consequences of opera- 
tions. The case is very different with chronic or suspended phthisis. These 
benefit by removal of a source of irritation. 

Another related question is as to the acceleration of phthisis after labor. 
The affirmative is the general belief. Our own experience, which has been 
extensive, compels us to affirm : 1. That pregnancy confers no immunity 
against the invasion of phthisis. 2. That it exerts no retarding influence 
upcm its progress. 3. That there is a rapid aggravation of the disease under 
the trial of puerpery. 

What, on the other hand, is the effect of phthisis upon gestation f We have no 
distinct evidence that it promotes abortion or premature labor, unless indeed 
the disease is hurrying on the patient to death ; then in the agony, or a 
little earlier, when carbonic acid is accumulating in the blood, the uterus is 
sometimes stimulated to contract ; and so labor precedes death. 
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The Effect upon the Child. — The child, a true parasite, drains the 
mother for its own support. It is generally born well developed ; and if, as 
Rokitansky says, it be true that it rarely shows tuberculosis, the disease is 
very apt to be developed later either as tuberculosis or as meningitis, peri- 
tonitis, or some other cognate disease. With regard to the placenta, we have 
repeatedly made the observation that tuberculous women are more prone 
than others to calcareous deposits on the placenta. 

Still another question : Should phthisical women he advised to marry f On 
medical grounds the question is answered by the preceding statement. The 
health prospects of the woman, and that of her probable offspring, say, No. 
It has been supposed that such subjects are not prone to conceive. But in 
this opinion we cannot concur. We are tempted, statistics failing, to believe 
the contrary. 

Sometimes phthisis is disguised under a severe and rapidly fatal pueu- 
raonia. 

The syphilitic diathesis exerts the most disastrous influence during gesta- 
tion, involving mother and child. The general afiection of the mucous 
membranes embraces the uterine mucous membrane and the outcoming 
decidua. It may originate in primary sore, or by propagation of secondary 
or tertiary taint through the foetus. The subject will be further discussed 
under "Abortion." We may here state that syphilis contracted from the 
foetus presents, according to Hutchinson, the following symptoms : First, a 
peculiar cachexia marked by a pallid earthy complexion, loss of flesh, 
debility, great depression of spirits, and liability to aching pains in the 
bones on taking cold. This is often accompanied by some specific signs, as 
loss of hair, sores on the tongue, fissures at the angles of the mouth ; erup- 
tions of the tertiary form, as psoriasis, condylomata, nodes. It is remark- 
able that the cachexia sometimes occurs unaccompanied by any of the above 
specific marks ; and this is especially the case in women who have conceived 
but once, or whose own powers are vigorous enough to enable them to resist 
to a great extent the influence of the poison. Such women date their illness 
from the pregnancy. 

The rheumatic diathesis existing before gestation may also bear upon the 
placenta, disposing to fibrinous efiusions in it. The chief eflfect, however, is 
pain. Naegele and E. Rigby insisted much that the gravid uterus was liable 
to rheumatism. Kiwisch denied it. We are disposed to agree with Naegele 
and Rigby. The afiection is characterized by severe uterine pain during 
gestation. 

Acute rheumatism during gestation is certainly rare, but unmistakable 
cases have been observed. One case became the topic of national interest ; it 
culminated in a stiff knee-joint. When we reflect upon the hyperinotic state 
of the blood and other characters in pregnancy resembling those of acute rheu- 
matism, we might expect the disease to be more frequent. When it occurs, 
the symptoms differ in no material respect from those observed in the un- 
complicated disease. The danger of pericarditis is serious. If the fever is 
severe and the temperature very high, there should be no hesitation as to 
bleeding from the arm. The question of inducing labor will arise, but the 
propriety of its execution will be doubtful. 

Bourgeois cites two cases of rheumatic arthritis in pregnant women ; in 
one, in whom the rheumatism was acute and general, abortion took place. 
Grenser relates cases.^ In one case the woman suckled, the rheumatism 
remitted for a few days, returned, and became chronic, lasting several 
months. 
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Under the neurotic diathesis, original or acquired, we rank insanity, 
chorea, epilepsy, and ague. 

Insanity, chorea, and epilepsy have been already described. 

Ague. — In strictness, the place here assigned may be disputed. But 
remembering that the symptoms evoked are mainly neurotic, allied to con- 
vulsion, it is convenient and instructive to consider chronic ague in this 
connection. 

In Robert Barnes's Lumleiau Lectures instances are adduced of the 
awakening influence of gestation under latent malarial disorder. He infers 
that this action raises a strong presumption that ague exerts some persistent 
change of nutrition in the nervous centres; so that although a woman may 
for years have been considered cured, gestation, coming as a test, proves that 
the cure was only apparent, not absolute. A similar history is traced in the 
relations of traumatism. Thus Verneuil insisted that surgical operations 
resuscitated latent ague. Paget' says : 

" Patients with ague bear operations as well as others of the same class ; 
but in the course of their recovery they may alarm you by having one or 
more ague fits, exactly resembling those that precede pyaemia. And more 
than this : if a patient has ever had ague, and, even many years afterwards, 
you perform an operation on him, ague may seem to be renewed in him at 
some short time after the shock or loss of blood, or whatever other damage 
he may have sustained. I have so often noticed this, that whenever I hear 
of severe rigors following any operation, I ask for a previous history of ague." 

This subject has been well studied by Dr. Billon.^ Assimilating trauma- 
tism and labor he describes the ague diathesis or intoxication as chronic im- 
paludism. In cases he cites, the ague fit was evoked in some during gestation, 
in some during labor, in others during puerpery. In some, again, the fits 
seemed suspended during gestation, in order to break out more violently 
after labor. 

Involution of the uterus was not apparently retarded ; the lochia per- 
sisted. 

Desormeaux cites a case from Schweig : A woman pregnant six or seven 
months was seized with quartan ; every time when on the point of a fit, the 
foetus had tremulous movements, and after delivery the child had quartan 
ague. 

Sir Thomas Watson relates a case of a woman who "had tertian, which 
attacked her, of course, on alternate days; but every other day, when she 
was well and free, she felt the child shake, so that they both had tertian 
ague, only their paroxysms happened on alternate days." 

An important clinical point is not to confound the rigor, fever, and sweat- 
ing of septicaemia, with the cold, hot, and sweating stages of ague. The 
main features of differentiation are the greater persistence of the symptoms 
in septicaemia, and the history of ague, and the periodicity of the attacks. 

Quinine is, however, valuable in both cases. It may be useful to give it 
by subcutaneous injection. 
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ABORTION. 

Abortion may be regarded as an " accident of gestation." But the event 
has so many interesting physiological, pathological, and clinical relations 
that it demands special study. It is of the deepest importance to analyze 
carefully the causes remote and immediate which lead to the premature in- 
terruption of gestation. This study will throw a flood of light upon many 
problems that must otherwise remain unsolved, leaving the physician to 
grope blindly for true therapeutical indications. 

Most of the conditions described in the previous chapters on the "Dis- 
eases of Gestation," " Complicated Gestations," and the "Accidents of Gesta- 
tion," may entail abortion. In these chapters, therefore, a great part of 
the history of abortion has been written. What now remains is to complete 
this history ; to set the subject forth in systematic order, to describe the 
process, and the prophylactic and therapeutic treatment. 

Close clinical study of cases of abortion will establish one point much 
overlooked — abortion is, in many instances, a practical protest of the system 
against gestation. Pregnancy being a physiological test of the soundness of 
the subject, and the subject proving unsound or unequal to the strain, abor- 
tion is nature's resource. Hence we may draw the physiological corollary, 
that abortion may he regarded as a conservative process; and to this we may 
add the therapeutical corollary : The indications for treatment must be 
sought in the constitutional as well as in the local conditions. 

Three factors have to be considered in the study of abortion : 1. The 
father. 2. The embryo. 3. The mother. The mother's state is a complex 
state resuming all three, in those cases especially where the father is the 
subject of certain diatheses or diseases. 

Abortion may or may not be preceded by the death of the embryo. 

Death of the embryo necessarily curtails abortion. 

Definitions. — Abortion means the arrest of gestation at a stage antecedent 
to the viability of the embryo. 

Abortion is complete when embryo and membranes are expelled. 

Abortion is incomplete when the embryo is expelled, the membranes being 
retained. 

Abortion is " concealed " (Stolz) when the embryo has perished, and the 
whole ovum is retained. This has been absurdly styled " missed abortion," 
for, as McClintock put it, every woman who is delivered at term may be 
said to have missed aborting. 

Abortion is the scientific equivalent of the vulgar miscarriage. 

''Criminal abortion'' is the legal construction put upon the act of attempt- 
ing to procure abortion for other than strictly medical reasons, and this 
whether the attempt be successful or fail. 

To the popular mind the word " abortion" is likely to suggest the idea of 
wilful or criminal interruption of gestation. To avoid erroneous inferences 
by non-professional persons, it is therefore judicious to use the word "mis- 
carriage." The unskilled also often speak of a " slight miscarriage," meaning 
a very early abortion. We shall use the term "abortion " only, understand- 
ing that it includes all cases of untimely death of the embryo. 
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Premature labor is distinguished from abortion by occurring after the em- 
bryo has attained viability, but is still immature. 

"Mitssed labor" means the hypothetical retention of a mature foetus in the 
uterus beyond natural term of gestation, signs of labor at the proper time 
having been manifested. All the presumed cases are resolved into " con- 
cealed abortions " or " ectopic gestations." 

If we subject all cases of abortions to a broad theoretical analysis from 
an etiological point of view, we shall find that they may be distributed into 
two classes: 1. Cases in which the ruling cause lies in the mother. 2. Cases 
in which the ruling cause was derived from the father. In all cases it may 
in strictness be contended that, whatever the cause, it acts through the 
mother. But it is not the less true that in many cases the death-giving 
cause comes solely from the father. The ovum at the moment of fertiliza- 
tion receives from the male parent the principles of life and death. The 
female parent may or may not be affected morbidly through the embryo. 
Cases are not uncommon in which a woman has borne a series of aborted ova 
to one man, and living children to another. 

For the purposes of description the analytical method is essential. We 
are compelled to take the causes of abortion separately in some kind of suc- 
cession. But when we come to look at cases clinically, we shall often find 
it impossible to isolate the particular cause which brought about the abor- 
tion. In many cases the causes are complex ; both paternal and maternal 
influences may be at work to produce the result. Nor shall we always be 
able to determine which influence was predominant. The causes specified 
in the following or in any classification will occasionally overlap. 

Some theoretical light, which may be reflected upon the clinical features 
of the case, may be seen in the condition of the ovum and its involucra. It 
may be stated broadly, far from absolutely, however, that the impress of the 
father's fault will be more especially marked in abnormal states of the em- 
bryo itself and in its strictly foetal envelopes, that is, in the amnion and cho- 
rion ; whilst the impress of the mother's fault will be more especially marked 
in the maternal envelope, that is, in the decidua and maternal placenta. 
The diseases of the ovum, including the placenta, will be more conveniently 
described together under the " fa^tal causes of abortion," since it is seldom 
possible to distinguish with precision the causes which begin respectively in 
the foetal and maternal elements. 

The reciprocal action between the pregnant woman and the embryo 
forms a subject of study necessary to the just appreciation of the causes of 
abortion. 

Propositions : 1. The blood of the foetus receives morbific materials from 
the blood of the mother. This would appear to be self evident. The foetus 
can only grow by w'hat it receives from the mother, and must take what the 
mother's blood conveys. But this reasoning may be too absolute. It is 
certain that there exists at the point of contact of the maternal and foetal 
bloods some discrin)inative property by which noxious materials may be 
arrested or converted. We cannot otherwise account for the foetus resisting 
the variolous and other zymotic poisons, as undoubtedly happens. The 
placenta exercises a function analogous to that of the lymphatic glands, re- 
ducing or rejecting noxious stuff brought to it. This function is certainly 
limited, but it exists. 

Experiments, however, prove that along with the healthy constituents, 
the maternal blood may carry other substances. Thus Flourens gave madder 
to pregnant animals; the bones of the embryos were colored with the pigment. 

Majendie injected camphor and oil into the vessels of pregnant animals. 
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These foreign substances were quickly detected in the foetus. David Wil- 
liams, of Liverpool, performed similar experiments with like results. 

Frerichs says that biliary matter in women suffering from jaundice is 
transmitted to the foetus. Bonetus describes a foetus born of a jaundiced 
woman, " ita fiavus ut e cerd confectus puer, non partus humanus videretur." 
Similar observations were made by Wrisberg and Finke. But for this a 
long continuance of the jaundice is necessary. Frerichs says in jaundiced 
women who have aborted from five to fourteen days after the commencement 
of the jaundice, he has been unable to perceive any alteration in the color of 
the foetus. In one remarkable and protracted case of jaundice persisting 
until the moment of parturition, the child was not aflfected. 

Conversely, the blood of the mother may receive noxious elements from 
the foetus. This also may appear to be self-evident. The mother's blood is 
the natural channel by which the waste products of nutrition in the foetus 
are carried off. Savory, however, proved this by direct experiment. Open- 
ing the uterus of a pregnant sheep, he injected a minute dose of strychnine 
under the skin of a foetus; in a very short time the mother exhibited evi- 
dence of strychnism. 

Again, Hutchinson adduces evidence which seems conclusive that con- 
stitutional syphilis may be communicated to mothers by the agency of the 
diseased ova. Abraham Colles, Baumes, Egan, and Diday, affirm that, 
although abundant instances are known in which syphilitic infants having 
sore mouths have infected wet-nurses who have suckled them, yet not a single 
one is recorded in which the child's own mother has been so contaminated. 
Now, as mothers suckle their own infants far oftener than they employ wet- 
nurses, they ought, were their liability equal, to furnish a larger number of 
instances of sores communicated from the mouth to the nipple. Whence 
their immunity ? Unless we admit that they have already received from 
the infant prior to its birth such contamination as it is capable of conveying, 
the problem is not solved. Balfour, Harvey, Langston Parker, Montgomery, 
confirm this doctrine of contamination through the foetus. Parker adds that 
" when the father diseases the ovum alone, the mother in a great number of 
instances escapes." 

To this we may add the remarkable fact observed by ourselves that a 
woman has borne healthy children to a first husband and abortions to a 
second. 

Analysis of Causes of Abortion.— Bearing in mind that the analysis 
sketched below is open to the objections which apply to most pathological 
analyses, we may accept it as furnishing a useful provisional scheme of clas- 
sification and basis of description, and as offering a rational clew to clinical 
investigation. The following table will serve as a classified index of the 
causes of abortion. These may first be divided into 

1. Cases in which the determining cause lies in the mother. 

2. " " " father. 

3. " " " embryo. 

ABORTION. 

Maternal Causes. 

I. Poisons in mother^s blood. 

1. Communicated — Heterogenetic. Fevers, malaria, syphilis. 

Gases as CO, CO.^. 

Mineral: lead, copper, mercury. 

Vegetable substances : ergot, savin. 

2. Products of morbid action — Aidogetieiic ; as in jaundice, albuminuria. 

CO.^ from asphyxia, and in moribund. 

3. Ana3mia, over-suckling, obstinate vomiting. 

Bright's disease, lithiasis, jaundice. 
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II. Diseases disiurbing the circulation dynamically. 
yome liver diseases, obstructin<r portal system. 
Heart diseases, excess of vascular tension. 
Lung diseases, thoracic and abdominal tumors. 

III. Causes acting through the nervous system. 

Some nervous diseases. 
Shock, physical and psychical. 

Diversion or exhaustion of nerve-force, as fi'om vomiting. Reflex action. 
Ci'nvulsion. Apoplexy. 

(These last two act partly through asphyxia, producing COj in blood.) 

IV. Local or pelvic disease. 

Of uterus, as inflammation, hypertrophy, tumors, diseases of decidua. 
Mechanical anomalies, as flexions or versions of uterus, fissures of the cervix 

uteri, pressure of tumors upon uterus, or adhesions of uterus preventing its 

growth. 

V. Adolescent and climacteric abortion. 
Uterus immature (infantile), or 
Uterus in atrophic involution (senile). 

Vl. Artificially caused by violence. 

Blows, squeezing, puncture of uterus, injury to ovum. 

Epidemic abortion. 

Sympathetic abortion. 

FcETAL Causes. 

1. Diseases of ovum. 

Primary or secondary upon diseases of maternal structures or blood. 

11.'' Diseases of embryo, generally causing its premature death. 
Faults of development. 
Disea.ses of nervous system. 
Diseases of kidney. 
Diseases of liver. 
Diseases, general, as syphilis. 

Mechanical, as torsion of cord, or anything causing death of embryo. 

Hemorrhage. — Many of the causes, maternal and foetal, entail hemor- 
rhage. This niay be an apparent cause of abortion ; it is the first objective 
note of what is going on. But we can hardly imagine a pure primary 
hemorrhage. There is an antecedent cause for the hemorrlEiage which is 
probably the real cause of abortion. 

Maternal Causes. — 1. Poisons in the mother's blood, communicated 
OR heterogenetic. Foremost in this group rank the zymotic fevers — 
variola, scarlatina, typhus, typhoid, rubeola, cholera, diphtheria, erysipelas, 
malaria. The abortifacient influence of these diseases has been described in 
the chapter on the " Diseases of Gestation." To that chapter we must refer. 

The immediate factors of abortion in fevers are chiefly the following: 1, 
irritation of the uterine fibre by the specific fever poison carried to it by the 
mother's blood, exciting the uterus to contract, proved by occasional expul- 
sion of a living embryo or foetus ; 2, irritation of the uterine fibre by hyper- 
carbonized blood, the result of the zymosis and of imperfect respiration ; 
this may also act primarily upon the uterus ; 3, high temperature of the 
mother. We have seen (p. 343) that the embryo almost invariably perishes 
when the temperature rises above 105° F. ; 4, the embryo may be poisoned 
by the fever poison. In the two latter cases, the embryo first dying, abortion 
necessarily follows. 

2. Diathetic disorders or poisons, as inherited or secondary 
syphilis, struma, tuberculosis. Primary syphilis may be classed with 



352 



ABO RTION. 



the heterogenetic poisons. A chancre acquired during gestation is far less 
likely to lead to abortion than is the secondary or chronic form of syphilis 
in the mother, or i he secondary or tertiary form in the father. When the 
mother is suffering before impregnation from secondary or tertiary syphilis, 
the uterine mucous membrane, out of which the decidua and maternal 
element of the placenta are developed, is liable, like the mucous membrane 
of the throat and the skin, to be diseased. Hence the foetal nidus being 
tainted, the ovum is badly nourished, the placenta is apt to degenerate, and 
abortion ensues. This will be more fully discussed under " Diseases of the 
Placenta." 

The proneness to abort \SLries. In women who themselves have been the 
subject of primary syphilis, the proneness to abort is very great. Not so in 
the case of women infected through the embryo. In these, as Hutchinson 
notes, the foetus derives its morbid constitution from but one parent, and in 
all probability from one who has himself nearly worn out the tendency. It 
is evident that a foetus begotten by a father who suffers only from constitu- 
tional taint, and nourished in the womb of a healthy mother, excepting 
insomuch as she may have received contamination from itself, has a very 
fair chance of life. It is a fact that the vast majority of syphilitic infants 
are born healthy-looking, and show no sign of disease until from a week to 
a fortnight old. The most probable explanation of this is that in the vast 
majority of cases the mother is healthy and the father diseased. Receiving, 
therefore, while in utero an abundant supply of well-elaborated nutriment, 
the fcetus lives and thrives, there being no need for the exertion of its own 
organs of assimilation ; but after birth it loses this advantage, and with a 
constitution enfeebled by its taint, is compelled to digest its food, and to 
aerate and elaborate its own blood. Hence the speedy manifestation of the 
hitherto latent disease. In those cases in which the foetus is born dead, with 
the skin peeling or covered with eruption, it may be inferred that either the 
mother has herself had primary disease, or has by repeated pregnancies 
become saturated with the tertiary taint. 

Struma and tuberculosis may also affect the uterine mucous membrane, 
preventing the construction of a healthy placenta, and so promote abortion. 
Apart from this mode of action, to which we think we have traced some 
cases of abortion, it does not appear that these diatheses or phthisis are fre- 
quent causes of abortion. 

Noxious Gases. — We know most of the abortifacient influence of carbonic 
acid SLud carbonic oxide. Breslau narrates^ an instructive example. Two 
women slept in a room in a lying-in hospital into which gas was suffered to 
escape. Both were deeply poisoned, rendered insensible, and the foetus of 
one was killed. It had been proved to be alive the day before. It was 
expelled dead next day. The gas was the product of the destructive distil- 
lation of wood ; it contained a large proportion of carbonic oxide. 

In one of the Algerian campaigns it is told that many hundreds of Arabs 
who had sought refuge in caves were suffocated by lighting fires at the 
mouths. Many of the women were found to have aborted. 

We have also been able to trace abortion to the action of sewer-gas- 

1. Metallic Impregnations. 

Arsenic. — Dr. du Vivier^ treated two pregnant women for psoriasis with 
arsenic. Both aborted at seven months of dead children. Dr. A. Guerin 
observed similar consequences from giving mercury. But under moderate 
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doses not long continued we do not think abortion is very likely to be 
induced. 

Lead. — M. Paul' from inquiries in type foundries, found that 4 women 
had 15 pregnancies : of these 10 ended in abortion, 2 in premature labor, 1 
in stillbirth, and 1 child died in 24 hours. In a second series, 5 women had 
borne 9 children before working at lead, and had had no abortions. After 
exposure they had 36 pregnancies ; of these 26 ended in abortion, 1 in pre- 
mature labor, 2 in stillbirths, and 5 children died, 4 in the first year. A 
woman had 5 pregnancies all ending in abortion ; she left the business and 
bore a child. A woman having left the business had 2 children, she returned 
to it, and had 2 abortions. In other observations M. Paul made out that 
like bad effects follow when only the father works in lead. These observa- 
tions have only the force of crucial experiments. 

In the case of mercury an interesting history is given by Ad. Lize.^ He 
observed the influence of this metal upon work-people engaged in the hat 
manufacture, in which mercury is used. He classified cases in three series: 
(1 ) in which men were exposed to exclusion of their wives. Of 10 pregnan- 
cies 2 issued in stillborn children, 3 children died in early infancy, 5 sur- 
vived in a sickly condition ; one born before the father worked in mercury 
was healthy; (2) husbands and wives both exposed: 14 pregnancies issued 
in 5 births at term, 5 children stillborn ; 2 died before third year, 4 before 
five years, remaining 3 in doubtful health ; (3) women only exposed : of 7 
pregnancies, 3 ended in abortion. 

In many cases in which the child happens to be born alive, its constitu- 
tion is deeply impaired, and it often dies young. 

These observations on metallic poisoning suggest several inquiries of ex- 
treme interest. If we can accept the presumption that in those cases where 
only the husband was exposed the poison acted from him, the mother serving 
only as a vehicle, we have evidence of paternal transmission similar to that 
which we possess in the case of syphilis. This is a point rich in physiological 
and pathological applications. It must, however, be i-emembered that the 
woman, living in close contact with a mercurialized man, could hardly escape 
contamination by other processes. These cases give strong evidence in favor 
of the pre-natal treatment of the foetus where it is presumed to be diseased. 
Further observations are needed in this direction. 

Iron has often been accused of causing abortion. The belief in its aborti- 
facient properties lingers in the minds of some medical practitioners. Our 
observations, based upon long experience of the action of iron on pregnant 
women, is decidedly contradictory to this opinion. It may be true that a 
large dose of some forms of iron may excite such disturbance that abortion 
may follow, but, as a rule, its action is beneficial ; it counteracts the anaemia 
so common in pregnancy ; and thus conduces to prevent abortion and to 
lessen the risk of hemorrhage in labor. 

In connection with iron a few words may be usefully stated as to the pre- 
sumed identity of ecbolics, emmenagogues, and abortifacients. It is a 
popular belief prevailing amongst lawyers, and to some extent countenanced 
by medical men, that agents reputed to have the virtue of provoking men- 
struation will also provoke abortion. Although there may be a substratum 
of truth underlying this assumption, nothing can be more unscientific. The 
causes of amenorrhcea and of abortion are manifold ; they frequently difier 
in nature ; and so the agents that may be effective in inducing the one may 
utterly fail in inducing the other. It is extremely important rightly to ap- 
preciate the distinction. Criminal charges have been based upon the ad- 
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ministration of iron in medicinal doses, regardless of the fact that iron is 
strongly indicated in the anaemia of pregnancy to prevent abortion. 

Vegetable Substances.— Savin, ergot, quinia, piilegiura. 

Savin may provoke abortion if administered in very large doses. Letheby 
relates a case. 

Ergot has undoubted power to provoke uterine contractions; but in the 
case of a healthy pregnancy the action of this drug is very uncertain. It 
frequently fails in the hands of the physician when there is a medical indi- 
cation to anticipate the normal advent of labor. The subject will be re- 
ferred to when describing the methods of inducing labor. 

PuLEGiUM, or pennyroyal water, has, we believe, no effect whatever. 

Generally it may be stated that irritant medicines administered in de- 
cidedly irritant doses may produce abortion. In this way strong purgatives 
in drastic doses may act. But even in cases where abortion follows upon 
the administration of such doses, there is probably a preexisting tendency to 
abort. It may be laid down as an axiom : That the healthy ovum clings to 
the healthy uterus with wonderful tenacity. 

2. Products of Morbid Action : Autogenetic. 

Next to poisons invading the body from without, we find a class of poisons 
generated in the mother's system. Such poisons arise in jaundice, albu- 
minuria, in slow asphyxia from heart and lung disease, and in rapid asphyxia 
from brain diseases, as apoplexy, and generally in the moribund. In the 
ordinary forms of jaundice which occur in pregnancy, unless attended by 
severe vomiting, abortion, or premature labor, so far as I have observed, is 
not common. In malignant jaundice or the acute yellow atrophy of the 
liver, abortion is almost certain to occur. The entire organism is profoundly 
deranged. A hemorrhagic tendency is engendered ; effusions are seen in 
various parts of the body, and uterine hemorrhage rarely fails. The effu- 
sion of blood into the membranes of the ovum is an eflScient cause of abor- 
tion ; but probably other factors concur. 

Obstinate voiniting not seldom leads to abortion, if much prolonged so as 
to entail serious blood-poisoning. This is induced by the denial of nutri- 
ment from without, so that not only is the ordinary refuse matter of nutri- 
tion retained, but the system, feeding upon itself, absorbs its own degraded 
tissues ; the morbidly exalted irritability of the nervous centres easily re- 
sponds to eccentric irritation, and abortion results, generally, in our experi- 
ence, too late to save the patient. When she aborts, she is moribund. 

The association of abortion with albuminuria is well established. The 
history of albuminuria in pregnancy has been already traced. It is enough 
in this connection to observe that three factors concur in bringing about 
abortion. 1. The hemorrhagic character of the blood is increased, favoring 
extravasation into the membranes of the ovum. 2. The retained and accu- 
mulating refuse of the processes of nutrition in the foetal and maternal cir- 
culation may empoison and kill the embryo. 3. This refuse poison acting 
upon the exalted diastaltic centre and upon the uterine fibre provokes uterine 
contractions. Carbonic acid certainly accumulates in undue proportion 
during the comatose stage, and this is an eflBcient cause of abortion. 

In the asphyxia, or cyanosis, at first slow and intermittent, then advancing 
rapidly and becoming intense, of some forms of heart and lung disease, the 
accumulating carbonic acid is probably the most active factor in causing the 
abortion so frequently observed. This result may be explained by the action 
of this poison upon the uterine fibre which Marshall Hall and Brown Sequard 
insisted upon, or through the direct irritation of the diastaltic centre, and 
partly through the extravasating property acquired by the blood. 
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The efficiency of carbonic acid in the blood in provoking abortion is most 
clearly demonstrated in the asphyxia of the moribund. Thus, in coma from 
cerebral apoplexy, I have seen abortion take place with hemorrhage in the 
agony of death, when the presumption was strong that no other cause was 
at work. 

Closely related to the foregoing examples of autogenetic poisoning are 
the blood conditions associated with anaemia, ordinary and pernicious ; of 
overladation with obstinate vomiting, with true Bright's disease (as distin- 
guished from the simple albuminuria of pregnancy), Avith Hthiasis and 
jaundice. In anemia there is infallibly defective elimination of refuse 
matter; the attachments of the ovum to the uterus are badly maintained, 
nutrition being imperfect ; the bloodvessels easily permit of watery effusion, 
which still further impair the utero-ovular attachments, and the nervous 
irritability being exalted, abortion is easily provoked. 

OvERSUCKLiNG. — When a suckling woman conceives, the probability of 
abortion is great. 

The factors are: (1) the blood degradation, or anaemia and its attendant 
empoisonment ; (2) the malnutrition of the embryo and its uterine attach- 
ments; (3) the tendency to blood and serous exudations; (4) the double 
eccentric irritation of the diastaltic function proceeding from the uterus and 
the breast. To this last factor Tyler Smith attributed the main influence. 
We believe that the first three enter largely into the process. It may be 
stated broadly that few women can bear the task of supporting three organ- 
isms. One must be abandoned, and nature mostly throws off the least 
important, the embryo. Often she is aided in this conservative work by 
the ovaries, which, resuming functional activity, determine blood to the 
uterus, leading to extravasation and increasing the activity of the diastaltic 
function. 

Anaemia is a very wide term, and includes, perhaps, conditions of blood 
that essentially differ. It is often attended by abortion. It may be con- 
jectured that the maternal blood, without cSrrying any positively poisonous 
ingredient to the child, may destroy by its negative qualities, by its lacking 
the proper nutritive and depurating capacity. 

Lithiasis has in several cases been the only condition to which an abortion 
could be referred. It probably is an indication of defective action of the 
liver and kidneys, and of consequent retention in the blood of refuse 
matter. 

II. Diseases Disturbing the Circulation Dynamically. 

Liver diseases, which impede the return of blood by the portal system ; 
heart diseases, especially regurgitant disease and hypertrophy; and lung dis- 
ease, with severe dyspnoea, are apt to cause abortion. These conditions are 
rarely simple ; alterations in the blood soon become added to the mechanical 
difficulty in the circulation. 

Excessive vascular tension is a form of dynamic disturbance which may 
lead to abortion. This, when not much exceeding the normal condition of 
pregnancy, is met by the accommodating capacity of the system ; but if it 
be much in excess, or be increased suddenly, abortion is very likely to ensue. 
Here we see an illustration of the conservative operation of abortion. The 
ovum thrown off", the dangerous excess of vascular tension is instantly 
reduced. 

Thoracic and abdominal tumors may act by compressing the organs of 
circulation. 
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III. Causes Acting Through the Nervous System. 

Strictly speaking, all causes involve nervous action; but here we mean 
those causes which act primarily or specially through nervous disturbance. 
We believe the influence commonly attributed to nervous impressions, as 
emotions, shock, and reflex or diastaltic excitation, is exaggerated. The 
healthy ovum clings to the healthy uterus with wonderful tenacity. Unless 
the utero-ovuline attachments be impaired, the strongest emotions may be 
undergone with impunity. Shock all but fatal, fatal even, has been 
sustained without provoking abortion. Limbs have been amputated, ovarian 
tumors have been removed, without disturbing gestation. The explanation 
seems to be that where nervous impressions act, there is something defective 
in the gestation. Under extreme anaemia for example, the embryo may be 
badly nourished, the utero-placental attachments tending to degeneration. 
In such a condition a strong nervous shock, especially if occurring at a 
menstrual epoch, may suddenly determine an unusual blood-flow to the 
uterus, and under the hydraulic strain blood is effused into the ovular mem- 
branes, and abortion ensues. The extravasation is mechanical. If by 
hypothesis we substitute the pumping force of the syringe for that of the 
heart, we might liken the extravasation that takes place under shock or 
emotion in the living to the extravasation produced by forcible injection of 
the uterine arteries after death. 

That reflex excitation simply is not very efficient is proved by the frequent 
failure of irritation applied to the cervix uteri to produce abortion. Irrita- 
tion applied higher up to the fundus uteri almost necessarily involves dis- 
ruption of the attachments of the ovum as well. 

Convulsion, as from vomiting, epilepsy, eclampsia, acts indirectly ; partly 
by derivation of nerve-force from its proper destination, partly by associated 
blood disorder, partly in some cases by the consequent killing of the embryo, 
partly by the attendant asphyxila, and partly by concussion or strain telling 
mechanically upon the uterus. Apoplexy can hardly be said to produce 
abortion directly by the convulsion. It is, we believe, almost always through 
the induced asphyxia. 

Severe and repeated coughing, especially whooping-cough, may produce 
abortion by succussion and disturbance of the ovum. This is more likely 
to tell near the end of gestation. We have several times known coughing 
to precipitate labor. 

IV. Local or Pelvic Diseases. 

Disease of the uterus is a frequent cause. Whitehead and Bennet insist 
much and rightly upon the influence of inflammation and congestion of the 
cervix in promoting abortion. Whitehead traced to disease of the lower 
part of the uterus 275 abortions out of 378. Although the cervix does not 
enter directly into relation with the ovum, it is so far in solidarity with the 
body of the uterus that excessive hypersemia of the cervix, with the attendant 
morbid processes, can hardly fail to entail undue afflux of blood and nervous 
disturbance in the body of the uterus. Hence the risks of extravasation 
into the membranes, and abortion. Moreover, a long-standing endometritis 
will be likely to produce an unhealthy decidua, so that at an early stage of 
gestation it breaks down, and thus arises another cause of abortion. Fre- 
quently, indeed, gestation is prevented by endometritis; but if partially 
cured, gestation may take place, proceed a little way, and end in abortion. 
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Placenta proevia, a form of ectopic gestation in which the ovum grows il 
the lower zone of the uterine cavity, a site not adapted for full development, 
often ends in abortion. 

Mechanical anomalies of the uterus, as flexions and versions, are frequent 
causes of abortion. The history of these anomalies will be traced elsewhere. 

Tumors in the walls of the uterus and extrauterine tumors, especially the 
former, readily cause abortion. These complications have been described in 
the chapter on " Diseases of Gestation." 

Fissures of the cervix uteri, the result of injury sustained in labor, may, 
according to Whitehead and Emmet, lead to abortion. 

Adhesions of the uterus, the result of peritonitis, may cause abortion by 
impeding the due growth and evolution of the uterus. 

V. Adolescent and Climacteric Abortions. 

The two extremes of the reproductive epoch are often signalized by abor- 
tion. Impregnation may take pla^e before the uterus is developed enough 
to carry through the gestation. Its capacity for keeping pace with the 
rapidly growing ovum being outrun, abortion ensues. Added to this in- 
capacity of immaturity other conditions may concur. The fact is undoubted 
that very early pregnancies give a large proportion of abortions. White- 
head says that in Manchester, marriage before pubescence is frequent, and 
abortions result. Probably sexual excesses enter as a factor. Serres found 
abortion at four or five weeks very frequent in young prostitutes. 

During the period of sexual decline, abortion is very common. The last 
effort of the generative system seems to be to produce a child. Advancing 
atrophic involution cuts short the gestation. Ovulation or the maturation 
of ova begins before, and persists for a time beyond, the capacity of the 
uterus to adapt itself to the development of the embryo. Towards the climac- 
teric the muscular structure of the uterus begins to degenerate. A process 
of atrophy sets in. The mucous membrane, too, undergoes a change which 
unfits it for development into decidua. This, added to a disposition to 
raenorrhagia depending upon torpid hepatic circulation, determines abortion 
at about two or three months of gestation or earlier. A frequent factor of 
abortion at each extreme of life, especially at the climacteric, is the marked 
disposition to hemorrhage. 

VI. Abortions Artificially Caused by Violence. 

Blows or severe pressure upon the abdomen, may cause disruption of the 
utero-placental attachments, and thus entail abortion. We have known 
several instances of women subjected to squeezing in crowds aborting. In 
such cases metritis and perimetritis are likely to follow ; in some cases even 
rupture of the uterus has been thus produced. 

Then there are injuries inflicted directly upon the ovum, mostly with the 
intent to procure abortion. These are generally in the form of punctures 
or tearings of the ovum by means of instruments passed into the uterus. 

Tardieu' enumerates ihe following as amongst the means resorted to: 

1. Indirect Means. — Bleeding: but this is generally of no effect; baths; 
forced exertions. Medicines: he denies the efficacy of squills, sarsaparilla, 
guaiacum, aloes, camomile, matricaria, saflTron, borax, juniper, iodine, savin, 
rue, ergot, taxus baccata. 

' Elude medico-l^gale snr I'avortement. 
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% 2. Direct Methods. — The use of stilets, ''njectious. Tardieu cites a large 
number of deaths following criminal abortion. 

Surgical Operations. — In this place it is convenient to give a summary 
view of the relation of surgical operations to gravidity. This subject has 
been discussed by Robert Barnes^ and Cohnstein.^ 

Venesection and tooth-drawing do not entail serious risk of abortion or 
other evil. Cohnstein collects eleven cases of herniotomy, the patients being 
from three to six months pregnant. In 3 abortion followed soon after the 
operation ; in 1 of these death ensued by peritonitis ; in 7 the gravidity 
went on to term, living children being brought forth. Crural hernia was 
the most frequent form. Healing was quick. Considering that the opera- 
tion was resorted to after procrastination and repeated taxis, it can hardly 
be said that the gravidity made much difference in the result. 

Penetrating wounds of the abdomen, from falling on a pitchfork, from a 
scythe, or by goring by a bull's horn, have generally caused abortion, even 
w^hen the uterus escaped injury. (In one classical case Csesarean section 
was performed by a bull.) Healing of the wound has been quick. 

Tracheotomy has been done in 6 cases.* In 3, death ensued within forty- 
eight hours — that is, the operation failed to save. In 2, abortion quickly 
followed. It is probable that the defective oxygenation of the blood due to 
the disease which called for the operation was a material factor in causing 
the abortion. 

It does not appear that the bones are more liable to fracture than in the 
non-gravid state; the healing is as good. Even complicated fractures have 
not induced abortion. There is a history of a woman falling from a great 
height to escape from a house on fire without aborting. Four cases of ampu- 
tation of limbs^ are recorded; in 2 abortion occurred; 1 woman died of 
Bepticsemia. 

Operations, even upon the genital organs, may be performed with safety. 
Oedema of the vulva may be drained by Southey's tube. The labia, hyper- 
trophied by cancer or condyloma, may be amputated. Robert Barnes has 
thus removed an enormous mass of condylomata, the patient doing well. 
P.)lypus uteri, if projecting into the vagina, may be removed. This is best 
done by the wire-ecraseur. 

Ulceration, so called, of the cervix uteri has been repeatedly treated by 
caustics without inducing abortion. We must, however, affirm that such 
treatment is very rarely called for. The intense hyperseraia and epithelium- 
shedding characteristic of gestation have been mistaken for inflammation 
and ulceration, and even for epithelioma. 

Amputation of the cervix uteri, or at least of the vaginal portion, for 
epithelioma, has been practised several times, by ourselves amongst others, 
without entailing abortion or other mishap. 

The breast has also been amputated for cancer successfully. Tapping for 
ascites may be done without special danger. The comparative safety of 
ovariotomy has been noted. 

Griesinger says that operations on pregnant women suffering from diabetes 
may be fatal. 

In discussing the question of operating we must be governed by the nature 
and urgency of the surgical indication. If this is clear, the complication of 
gestation may be practically disregarded. We cannot be justified in letting 
a woman drift into peril from advancing disease, refusing her the resources 

^ Lane's ed. of Cooper's Suro;. Dictionary. 
Volkmann's Klinisch. Vortriige, 1870-7o. 
8ee Napper, Obst. Trans., 1866, for one. 
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of surgery because she is pregnant. If at any time there might have been 
a dispute upon this point, the advances in surgery, aided by Listerism, are 
enough to solve all doubt. 

Reparative processes seem even to be promoted by the conditions of preg- 
nancy. The risk of septicaemia is even less. A cognate question is as to 
the action of chloroform. Does chloroform, or ether-narcosis, dispose to 
abortion ? We are inclined to think it does. But even this consideration 
cannot outweigh that of the indication for surgical treatment. 

Eq)idemic or endemic abortion has been described. In certain seasons and 
in certain districts it has been observed that abortion was so common as to 
suggest the presence of an epidemic influence. Are abortions more prevalent 
during epidemics of fever amongst women who do not manifest the usual 
characters of the disease? It is not improbable that the zymotic poison may 
be taken up by the pregnant woman, and provoke abortion either by first 
killing the embryo, or by exciting uterine action. 

In times of great political agitation, terror may cause abortion in many 
women simultaneously ; but there is reason to conjecture that physical 
meteorological agencies may have similar influences. Although the fcetus 
does not breathe directly, it breathes through its mother. It is, therefore, 
subject to the influence of the air which the mother breathes. If the south 
wind prevails in the winter, if the season is rainy and the spring cold, preg- 
nant women are liable to abort; and if they go their time, the children are 
languid and weak.^ 

Sympathetic abortion has relations to the preceding conditions. Pregnant 
women, in proportion as they approach their time, at the sight of other women 
in labor often experience uterine contractions. A similar phenomenon is 
observed amongst cows. A doctor in the family way should not attend a 
woman in labor ; awkward complications might arise. 

The Process of Abortion. 

In a large proportion of the cases of abortion occurring under the above 
influences, not only very marked congestion, but extravasations in various 
forms are found in the placenta and membranes. The abortion is brought 
about in one of two ways. The embryo may or may not be destroyed prior 
to the expulsion of the ovum. The process of extrusion may be slow and 
gradual or abrupt. But the chief distinction that pathological observation 
leads us to make, is that between abortions following upon simple congestion, 
and abortions from congestion complicated with extravasation. In the first 
class the process is as follows : in those conditions of the maternal system 
which bring about a gradual deterioration of the mother's blood, the placental 
congestion is of a passive character; the nutritive and eliminative changes 
required by the foetus are consequently imperfectly carried on ; but it is only 
gradually that the embryo suffers, and its death may be long postponed. In 
abortions of this class the death of the foetus is the /rsi step. The second 
consists in the death of the placenta, which for the most part, but not always, 
soon follows upon the withdrawal of the attractive force which the life pro- 
cesses of the embryo supply. The fa?tal portion always dies, and quickly, 
as necessarily as does the lung of the air-breathing animal. It is the mater- 
nal portion that may, and sometimes does, live on for an indefinite period. 
But whether the whole placenta* die immediately after the death of the 
embryo, or whether the maternal portion retain for a time its vascular con- 



^ Clinique des hopitaux des enfants, 1842. 
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nection with the uterus, the probability is great that the embryo will soon 
be expelled from the uterus. It often happens, especially in the case of 
abortion after the fourth month, that the embryo is expelled before the 
placenta and membranes, these last retaining a more or less intimate relation 
to the uterus for some time longer. But in abortions at an earlier period, 
and especially as we approach the third or second month of gestation, the 
ovum more usually comes away in a mass. But for this to happen, a third 
stage must be completed ; the death of the foetal and maternal placenta and 
envelopes taking place retrogressively, the vascular connections between the 
uterus and placenta are cut off; the uterus itself, no longer stimulated to 
active growth, falls back towards the unimpregnated condition — that is, it 
undergoes a process of involution, its blood supply diminishes, and its mus- 
cular structure, first feeling the want of nutritive elements, and then under- 
going fatty metamorphosis, the uterus rapidly contracts in all its dimensions. 
But simultaneously with the involution of the muscular structure of the 
uterus, the decidua is undergoing a similar process. The end of the involu- 
tion of the uterine mucous membrane is exfoliation or detachment. The 
minute observation of a considerable number of aborted ova, in cases where 
the abortion followed upon death of the embryo, has satisfied us that this 
gradual detachment of the mucous membrane is eflfected by a fatty meta- 
morphosis of its elements. This detachment effected, the ovum lies loose in 
the cavity of the uterus, and is in all respects a foreign body. When the 
contraction of the uterus attending its advancing involution has attained a 
certain point, the dead ovum is pressed upon by the walls of the lessening 
cavity. The contraction, which up to this moment had been mainly atrophic 
and passive, is now replaced by active muscular contraction, the result of 
reflex or diastaltic excitation. Under this spasmodic action, the fourth 
stage of abortion, the expulsion of the ovum is effected. But sometimes the 
stimulus to expulsive uterine contraction is of a different kind ; the diastaltic 
arc does not begin and end in the uterus itself. The ovaries resume their 
sway, and the next menstrual or ovulation nisus will stimulate the uterus to 
contract, the menstrual blood effusion precipitating the detachment. 

The separation may thus be forcible. What violence sometimes attends 
this separation of the maternal element of the placenta may be judged of 
from a fact we have often observed ; the uterus, contracting with spasmodic 
fury, not only casts off its mucous membrane, but numerous muscular fibres 
are torn off with it. These may be seen, by the microscope, attached to the 
decidua on the external surface of the expelled ovum. 

Such is the course of the abortive process, as it usually takes place when 
the death of the foetus, ensuing upon passive congestion or slow asphyxia, 
constitutes the first step. But abortion frequently happens much more sud- 
denly. Under the influence of any of the causes producing congestion, it 
may be that, owing to a peculiar hemorrhagic condition of the blood, the 
exaggerated force with which the congestion acts, or more frequently, to the 
intercurrence of some powerful exciting cause, active congestion of the 
uterus, of course extending to the decidua or maternal placenta, is induced. 
This is quickly followed by extravasation into the placental parenchyma. 
Should the extravasation be extensive, so as to disable suddenly a large 
portion of the placenta, the foetus is.destroyed immediately, and in all prob- 
ability the commotion set up in the uterus goes on to excite active contrac- 
tion, so that the forcible separation and extrusion of the ovum are effected. 
Sometimes, however, although the extravJigation is extensive, the embryo is 
not so immediately killed, but that the complete detachment and expulsion 
of the ovum precede, the embryo being born alive. In such cases it com- 
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raonly happens that the ovum is burst by the violent compression of the 
uterus, and the embryo is expelled before the membranes. 

Theoretically and actually the causes of abortion are predisposing and 
exciting. It is of clinical importance to recognize this. It is true that emo- 
tion, shock, coitus, ovarian, mammary, alimentary irritation may seem to 
be causes of abortion ; but abortion induced purely in this manner is of 
very rare occurrence. The healthy uterus, containing a healthy ovum, is 
not at the mercy of every emotional or diastaltic accident. To admit the 
affirmative would be an impeachment against the conservative provisions of 
Nature. The action of these influences presupposes conditions favoring 
abortion. Diastaltic action, in fine, is the -mechanical force which completes 
the abortion, not its primary cause. 

The most Common Period of Abortion. — The greater number of abor- 
tions probably take place at the second and third months of gestation — that 
is, before the foetal and maternal elements of the placenta have fairly amal- 
gamated. It is probable also that a number of ova perish at an early 
period from original defect of vitality. 

The Symptoms and Diagnosis of Abortion. — The two main symptoms 
are hemorrhage and pain. In most cases hemorrhage is preceded by thin 
mucous or watery discharges, pain at first not being felt. This may go on 
for two, three, or more days, when gradually or suddenly blood is observed. 
If the blood be copious, and especially if it come in clots, pain usually sets 
in. When these two signs concur, abortion is imminent. The pain is 
likened to colic at first in the hypogastrium ; later it is likened to labor- 
pains. The colic indicates distention of the uterus by blood; the labor-pains 
the contraction of the uterus to expel its contents. But it must be remem- 
bered that neither pain nor hemorrhage is necessary to abortion. 

To diagnose abortion in progress we must first prove pregnancy. To distin- 
guish abortion from dysmenorrhoea and menorrhagia we rely upon a history 
of — (1) one or more missed menstruations; (2) a uterus uniformly enlarged 
to correspond with the time elapsed since the last menstruation, and the other 
objective signs of early pregnancy; (3) we seek to exclude other conditions 
which may account for the suspension of menstruation and the uterine 
enlargement. 

The conditions found on examination are significant : the vagina is relaxed, 
lubricated with mucus; the uterus is lowered in the pelvic cavity; and if con- 
tractions have set in, there is a characteristic dilatation of the vaginal roof, 
forming a true cavity, the walls being held apart. This is due to the con- 
traction of the muscular fibres in the broad and round ligaments which pull 
the vaginal roof upwards and outwards, whilst the body of the uterus is 
driven down into it. This condition was described by E. Martin. In con- 
junction with copious hemorrhage and pain it is almost pathognomonic of 
abortion. It may to some extent be simulated during the expulsion of a 
polypus; but mostly the presence of adjunctive symptoms will establish the 
diagnosis. Then there are observed softening and dilatation of the os externum 
and cervix uteri. And if abortion is advancing, we shall feel a soft quaggy 
substance presenting in the cervix, which may be clot or a portion of the 
ovum. 

To diagnose an accomplished abortion we examine the substances expelled 
from the vagina. If we detect chorion-villi, the evidence is conclusive. 
Wanting this, a discreet reserve is the wisest policy. We may generally 
conclude that the abortion is not completed — that is, that something is still 
retained in utero if hemorrhage and pain continue. 

According to the age of the conception and other circumstances, the ovum 
comes away in difl^erent forms. In abortions, at from six to eight weeks, the 
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embryo is often expelled enveloped in its amnion and chorion. The shaggy 
white villi are seen covering a small bladder which contains a clear fluid — 
the liquor amnii and the embryo. The decidua may remain attached for 
some time longer. In abortions at three or four months, the embryo is 
sometimes expelled first alone, the ovum having burst in utero. Then the 
amnion, chorion, decidua, and placenta are cast out together. But the whole 
ovum may come away en masse. This is more likely to happen when the 
embryo has perished some time before expulsion, and when the process of 
retrogression of the connecting media between uterus and placenta has made 
some progress. The diseased ova are the most likely to be thrown off in this 
entire form. 

In every case it is important to examine what comes away, to judge 
whether any part yet remains unaccounted for. 

Treatment. — Rest in bed must be enforced. The first point to consider 
is : Can the threatening abortion be averted ? Can the gestation continue ? 
All hope of this may be given up if we find any portion of the ovum in the 
discharges, or if hemorrhage and pain continue, and the cervix be dilating. 
Under these conditions, the sooner the uterus is emptied the better. But 
this does not always imply that it is necessary or wise to empty the uterus 
precipitately. So long as the hemorrhage is moderate in amount, it may be 
wise to temporize, giving time for the natural forces to loosen the attach- 
ments of the ovum to the uterus. The pain and hemorrhage may be moderated 
by digitalis, hamamelis, and opium; and if it be considered desirable to 
promote active contraction of the uterus, ergot may be given. Watching 
the patient, we estimate the impression made upon her system by the losses. 
If we find hemorrhage continue, the pulse rising in frequency, falling in 
strength, tendency to syncope, we may conclude that expectancy is no longer 
safe, and we proceed to empty the uterus. 

How to Empty the Uterus F — If the cervix be well expanded so as to admit 
one or two fingers, the patient is rendered insensible by ether or chloroform. 
Lying on her left side in obstetric posture, one or two fingers of the left 
hand are passed into the uterus, whilst the fundus uteri is pressed firmly 
down upon the exploring fingers. In this way the cavity of the uterus is 
explored and the ovum is detached. Great care is necessary in this opera- 
tion; it is often very difiicult ; and without anaesthesia most painful. Not 
seldom it is necessary to pass the entire hand into the vagina. It requires 
fimness, gentleness, and patience. 

Levret and others used ovum forceps and scoops to bring away the ovum ; 
and from time to time instruments of this description are reinvented for 
this purpose. Without absolutely condemning them, we may say that ex- 
perience has taught us to abandon them. No instrument can vie with the 
sentient finger, which, whilst carrying out the operation, gives information 
of its progress and tells us when it is completed. 

Care should be taken to insure relief of the bowels. A copious enema of 
soap and water with a tablespoonful of turpentine proves of great value. 

Then there is another case. Hemorrhage, and the general condition of 
the patient, indicate that it is expedient to deliver, and vet the undilated 
cervix will not permit the operation to be carried out. What is to be done ? 
The vagina may be plugged with pledgets of lint or sponge, squeezed out of 
weak carbolic water, 1 in 50, a string being attached to each to facilitate 
removal. In this way a twofold object is accomplished. The hemorrhage 
is retarded, if not stopped, and the dilatation of the cervix is promoted by 
diastaltic excitation. Commonly in a few hours the plugs get so compressed 
and hardened by infiltration of blood, that they cease to fill the vagina, and 
blood may flow past. But the plugs should rarely be left more than eight 
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hours. Fresh ones may be introduced if required. Whilst in use, it is 
necessary to ascertain if the bladder is relieved. The catheter may be 
required. 

Should plugging the vagina fail, or the urgency of the case indicate more 
certain proceedings, the cervix itself should be dilated. One or more 
larainaria or sponge-tents may be introduced into the cervix, and kept from 
slipping out by a vaginal plug. This will always command sufficient dilata- 
tion within six or eight hours, and in the meantime hemorrhage is controlled. 

Should hemorrhage persist after the emptying of the uterus, and the 
subject be considered to be in danger, ergot, acids, opium, turpentine, may 
be tried ; but if obstinate, we have recourse to topical treatment. First, we 
may insert a piece of ice in the uterus ; this failing, we may inject gently a 
stream of hot water (110° F.) into the uterus ; then a stream of cold water ; 
then a solution of tincture of iodine, 1 in 10, tepid ; and if this fail, the 
case is one for stronger styptics, of which the most efficient is the ferric 
chloride. This should be applied by swabbing the interior of the uterus 
with a probang, armed with sponge soaked in the solution, 1 in 10. 

It is very rare for fatal hemorrhage to attend abortion, but drainage may 
be so severe as to expose the patient to other dangers. 

The after-history of abortion is similar to that of labor at term. 

1. The Physiological Phenomena. — When completed, the hemorrhagic dis- 
charge gradually lessens ; it becomes more watery, then mucous; merging 
into leucorrhoea. The uterus contracts, undergoes involution, and the return 
to the ordinary state of non-pregnancy is completed within a month. Not 
seldom a menstrual flow will set in a month after the abortion, but sometimes 
a period may be missed. 

2. Pathological— subject is liable to the diseases of low nervous and 
vascular tension. 

After-treatment — Even in so-called " slight miscarriages," rest in bed for 
a week at least is wise. The patient is liable to all the ills that may attend 
labor at term. Locally, there is the risk of metritis, perimetritis, thrombosis, 
and retroversion of the uterus if the patient get up too soon. Constitution- 
ally, septicemia may arise. 

To obviate these accidents, the diet should be moderate ; generally stimu- 
lants should be avoided ; ergot, quinine, digitalis, opium, are useful for the 
first week. The vagina should be syringed out daily with carbolized water, 
1 in 50. If the discharge is offensive, the physician himself should syringe 
out the uterus. 

In the event of septicemia, the uterus should be explored to make sure 
that there is no part of ovum, clot, or offensive matter there. 

The restorative treatment is conducted on ordinary principles. The re- 
covery from the abortion Q^ecied, prophylactic treatment comes into consider- 
ation. The causes which led to the abortion may persist or return. We 
must trace back, if possible, the history of the patient, and subject her to 
such treatment as may be indicated. One rule we hold to be of great prac- 
tical importance ; if the patient has been known to suffer from retroversion 
or prolapsus of the uterus, a suitable Hodge pessary should be adjusted on 
her resuming the upright posture, and worn for two or three months, or until 
the pelvic structures and the system at large have recovered due tone. 
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DISEASES OF THE EMBRYO. ^ » 

Evidence is not wanting to prove that the embryo may be diseased, de- 
formed, and perish through inherent fault derived from the father, the 
mother remaining healthy. In this way the embryo itself must be regarded 
as the proximate cause of abortion. Heredity from the paternal side, then, 
accounts for some abortions. It has been stated in an earlier part of this 
work that we must regard the ovum from the moment of impregnation as a 
distinct animal, possessing an individuality of its own ; that it finds in the 
uterus a nidus where it may go through the earlier or incubative stages of 
its growth ; and that in this position, although dependent upon the mother 
for the materials of nutrition and for the means of excretion, it is not strictly 
a part of the mother, but a new organism grafted upon her. It is strictly a 
parasite. 

In searching out the diseases of the embryo, we are necessarily led to 
examine the placenta. This organ, in fact, holds a part of the embryo. We 
shall, therefore, follow up the study of the conditions of the body of the 
embryo by tracing the abnormal conditions of the foetal element of the 
placenta. On the other hand, we shall have to trace the morbid conditions 
of the mother, structural and humoral, into the maternal element of the 
placenta. Thus, taking up the diseases of the foetal and maternal elements, 
first separately, we shall then endeavor to trace them to their point of junc- 
tion, and to examine their mutual reactions. The study is beset with diffi- 
culties ; we are compelled to have recourse to d priori reasoning, sometimes 
to conjecture, but it will amply repay investigation. In this study we may 
perhaps, discover the germs of the pathology of the child and the adult; we 
ascend more nearly to the origin of diathesis, the great problem in pathology, 
the one most momentous in its influence upon the human race. 

Classification of the Fcetal Catjses of Abortion. 

A. Diseases of emhryo generally causing its premature death. 

Faults of development; some monstrosities. 
Diseases of nervous system. 
Diseases of kidney, liver. 
Diseases, general, as syphilis. 

Mechanical, or anything causing death of embryo, as torsion of the cord, 

strangulation of the cord, pressure from a twin foetus. 
Inflammation of serous membranes ; peritonitis, pericarditis, pleuritis. 
Sclerema, ichthyosis, goitre, or bronchocele. 

B. Diseases of the ovum, membranes, and placenta. 

The membranes of placenta are compounded oi fcetal elements and maternal 
elements. 

Hence, there are diseases of the fcetal element mostly derived from the foetus 
and the father, and diseases of the maternal element mostly derived from 
the mother. 

1 The student is advised to turn back to the chapter on the " Physiology of the 
Embryo." Thus prepared, he will enter upon the study of the diseases of the embryo 
with greater intelligence and profit. 
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1. Diseases of the/oetal eleynent, i. e., of the amnion and chorion ; congestion and 

inflammation. 

Dropsy, hypertrophy, atrophy cystic, or hydatidiform degeneration, fatty 
degeneration, calcareous degeneration. 

2. Diseases of maternal element of placenta. 

Disease of decidua, not yet formed into placenta, inflammatory, syphilitic, 
strumous. 

Disease of decidua when forming part of structure of placenta; congestion, 
inflammation, abscess, apoplexy or haematoma, "fleshy mole," fibrinous 
efl'usions, induration, hypertrophy, atrophy, fatty, calcareous, and fibrous 
degenerations. 

Distinction between fatty degeneration and fatty metamorphosis ; fatty de- 
generation attacks living tissues, and is of pathological significance; fatty 
metamorphosis is a change in dead tissue. 

Fleshy, fibrinous, fibrous tissue moles, distinguished from placental or true 
ovular moles. 

The following sketch of the pathology of the embryo is not limited to the 
description of those conditions or cases which lead to abortion. Such a 
limitation would present but a very partial view of the subject. It is there- 
fore more convenient and instructive to sketch in one continuous history the 
malformations and diseases of the embryo and foetus, whether resulting in 
abortion or not. In one sense, indeed, many even of the subjects of intra- 
uterine disease and malformation which survive birth may be said to be 
abortions. They are more or less unfitted for life, and are frequently fore- 
doomed to early death. 

Malformations. — In early times even down to the eighteenth century, 
malformations gave unbounded scope to the fancy. Heads of dogs, cats, 
pigs have been depicted set upon human bodies ; the " mulier Jormosa superne 
qu(B desinit in piscem" has even been exhibited in our day. But these crea- 
tions of the imagination have vanished from scientific discussion, and their 
place is taken by well-observed facts. The study of development now sup- 
plies the basis for a scientific understanding of the genesis of the various 
forms. 

The scope of this Avork makes it impossible to give even a sketch of the 
infinite aberrations met with. We refer to the admirable works of Forster^ 
and of Ahlfeld,^ in which they are systematically described and figured. 
We must be content witli describing the more common varieties which offer 
special clinical interest, either in their bearing upon labor or as regards the 
immediate treatment of the new-born subjects. Those aberrations of form 
which give rise to dystocia will be referred to in that connection. 

Definition. — Comprehensively, malformations are defined as vitiaprimce 
conjormationis, including every aberration of form due to disturbance in the 
first stages of the evolution of the embryo. Usage has assigned various 
designations to the degrees of deformity. Thus, a malformation affecting a 
large part, and assuming an ugly or revolting appearance, is called a monster, 
or " ^eras "• (from rtpaf, a sign, portent, or huge unearthly monster); if the 
body generally is well shaped, and only small parts are malformed, it is 
called a lusm naturce, anomaly, or deformation, and slighter degrees are 
called varieties. 

Many classifications have been propounded. Geoffrey St. Hilaire's is the 
basis of most. 

We quote the following passage from Simpson : " The happy idea that 
was first suggested by the master mind of Harvey, relative to certain mal- 

1 Missbildungen der Menschen, 1861. 

2 Die Missbildungen der Menschen, mit Atlas, 1880-82. 
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formations consisting, not in the substitution of an entirely new and anomalous 
type of structure in the malformed part, but only in the simple permanence 
of some of its transitory foetal types, has been reduced within the last thirty 
years (before 1889) by the able investigations of Wolff, Autenrieth, Meckel, 
St. Hilaire, and others into one of the most certain and comprehensive, and 
at the same time one of the most beautiful, laws in teratological anatomy." 

Ahlfeld discusses the several theories of the genesis of malformations. Iq 
the first place, he ranks the cases of splitting of the not-yet differentiated (jerm. 
These are the double formations. First of these is entire splitting of the germ. 
These are: 1. Homologous twins ; 2. Omphalopagus (union of twins at the 
umbilicus) ; 3. Thoracopagus (union at the chest) ; 4. Craniopagus, with its 
varieties; 5. Sacralteratom; 6. Inclusions : i. abdominalis (double inclusions), 
i. testiculi, i. ovarii, i. subcutanea, i. of the mediastinum, i. of the lungs, i. of 
the cranial cavity. 

Foetal transplantations. 

Partial splitting of the germ. 

Multiple splitting of the germ. 
Homologous triplets. 
Tricephalus. 

Splitting of Single Organs, or Duplication. — Doubling of the ex- 
tremities, of the hands, feet, fingers, toes ; splitting of the finger-nail, splitting 
of the mammary gland, or polymastia; doubling of the nipple ; multiplica- 
tion of the vertebrse (formation of a tail, tail-like outgrowths) ; multiplication 
of the ribs, cervical. 

Giant Formations. 

Gigantic Growth. — Excessive development of one entire half of the 
body ; excessive development of the whole heart ; strong development of 
one-half of the head ; one-sided enlargement of one limb ; gigantic growth 
of hands and feet ; trophy of the external ear, of the cheeks ; macroglossia ; 
gigantic growth of a tooth ; struma congenita ; hypertrophy of breast, heart, 
kidneys, bladder, uterus, clitoris, penis. 

Splittings of the Anterior Union Line. — These will be noticed here- 
after. 

Splittings of the Posterior Union Line. — Watery collections in the 
course of the cerebro-spinal canal ; hydrocephalus ; defective ossification of 
the cranial vault ; intercalated bones ; cerebral hernia ; encephalocele and 
hydrencephalocele, occipital and frontal ; cerebral hernia of the base ; mi- 
crocephalus ; parencephalus ; cyclopus ; hemicephalus ; hemicrania ; cranio- 
schisis ; spina bifida ; cysts of the sacrum. 

We will now point out more especially the principal deformities which it 
is important to recognize clinically with a view to surgical treatment. For 
the following summary we are chiefly indebted to Mr. Noble Smith, whose 
studies and experience in this relation give him an authority to which we 
cannot pretend. 

DEFORMITIES FROM ARREST OF DEVELOPMENT. 

1. Non-closure of the anterior part of the body (the visceral arches), more 
or less extensive. 

(a) In which the whole anterior part of the body is fissured, leaving the 
thoracic and abdominal viscera exposed, and often, also, displaced. 
(6) Fissui-e of the thorax alone. 
(c) Fissure of the abdomen alone. 
{d) Fissure of the pubic and hypogastric region. 



MALFORMATIONS. 



367 



There may be only a fissured sternum, or deficiency of its lower end, or 
deficiency of muscular structure. 

2. Fissure of the face, including cleft-palate, harelip, etc. 

3. Fissure of the skull (acrania). Various degrees of deficiencies of the 
cranium have been grouped with various types. 

4. Fissure of the back part of the body from non-closure of dorsal lami- 
n£e, producing spina bifida. 

5. Hydrocephalus. 

6. Acephalus. Foetus without a head. 

7. Want and defective formation of the trunk. 

8. Absence or defective formation of the extremities. 

9. Cyclopia. 

10. Deficiency of lower jaw. 



DEFOKMITIES FKOM EXCESS OF DEVELOPMENT. 

I. Foetus in Fcetu. Some remarkable examples are known. We have 
seen a specimen in the Munich Museum of the chest of a man who had 
served as an ofiicer in the army. Included in it is a nearly developed foetus. 

II. Parasitic monsters. 

III. Double monsters. 

IV. Additional parts, such as supernumerary arms, legs, fingers, toes, etc. 

MONSTEOSITIES. 

Under this head we include those severe cases of malformation which 
cannot be benefited by surgical operation, and which are either born dead 
or die very soon after birth ; and also cases of united foetuses, regarding 
which the question of surgical interference may arise. 

Twin Children United Together. — If the children are in juxtaposition, 
and the union extensive, a successful separation is impossible. If a band of 
union exists between them an operation may possibly be practicable. At 
the post mortem examination of the Siamese twins. Dr. Pancost considered 
that the closeness of the two livers, and the free anastomoses of the two 
portal circulations, would have rendered an operation in adult life fatal ; 
but that separation might have been, perhaps, safely effected at the time of 
birth. 

Parasitic Foetus. — In this monstrosity an imperfectly developed foetus, or 
part of a foetus, is attached more or less extensively to a living child who is 
otherwise healthy. If there is no insuperable barrier to operation, such as 
the implication of vital organs, the removal should be efl^ected in early in- 
fancy, care being taken that the child is in good health at the time. 

DEFORMITIES OF THE HEAD AND NECK. 

Hernia of the contents of the skull may exist either as meningocele — the 
protrusion of a sac filled with fluid communicating with the ventricles of the 
brain — or as encephalocele, in which the brain protrudes covered by its mem- 
branes, or the sac may contain both brain and fluid. 

The cause of these conditions is probably always hydrocephalus ; their 
situation is generally in some part of the middle line of the skull, extend- 
ing from the root of the nose to the base of the occipital bone ; but the pro- 
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trusion may take place at any part of the skull where the bones are united 
by membrane — at the inner side, or above the orbit, or at the side of the 
skull, or even at the base; the tumor from the latter situation has been 
known to protrude out of the mouth. 

Diagnosis. — The fact of there being a congenital tumor in one of the pos- 
sible situations of this deformity is strong presumptive evidence. Any one 
of the following symptoms is confirmatory : 

1. Transparency. 

2. Brain symptoms produced by pressing the tumor. 

3. Pulsation, unless due to pulsating cancer of the bone, which, however, 
has never been known to be congenital. 

4. Irreducibility by pressure. 

But the above symptoms may be absent, and the diagnosis very difficult. 
Great caution should be observed in forming an opinion, 

A sebaceous or encysted tumor can be freely moved over the skull. 
Erectile tissue may exist over an encephalocele, and so disguise it. 

Treatment. — The tumor should be supported by a gutta-percha shield. If 
it enlarges, pressure may be tried, and if the case be one of meningocele, 
and increasing so rapidly that it threatens a fatal result, the injection of Dr. 
Morton's iodoglycerine may be worth trying. A few cases have been cured 
by injection of iodine, but, of course, any. operation upon such a tumor is a 
most serious and desperate proceeding, and, even if successful at the time, 
the child is very likely to succumb, at a later period, to hydrocephalus. 

Deficiencies in the Bones of the Skull. — In consequence of imperfect de- 
velopment of the bones of the skull, openings may be found in the cranium. 
These are quite distinct from 

Unossified fontaneiles. 

Hydrocephalus. 

Supernumerary cranial bones. 

Thickening of sterno-mastoid muscle — probably a hypertrophy — can be 
cured by simple treatment: hot-water bathing and the application of iodide 
of potassium ointment. 

Acephalous Monsters. — One example is carefully described by Dr. 
Dickinson.^ Like all others of the same character, it was a twin. It had 
no head, heart, lungs, or liver. Drs. Young, Brodie, and A. Cooper found, 
as is constant in these cases, both cords attached to the same placenta. The 
cords anastomosed. The maintenance of the monster is due to the heart- 
impulse of the well-developed twin. 

Harelip may occur alone or in combination with fissure of the palate. 
The common form is that of a division of the upper lip upon one side, 
opposite and joining the centre of the nostril. 

Varieties : 

1. Cleft in the muscular structure only, skin and mucous membrane 
being normal, but the covering stretches, and a gap gradually forms. The 
upper part of the cleft only may be covered in this manner. 

2. Double harelip. 

3. Double harelip, with loose and projecting intermaxillary bone. The 
number of teeth in the latter bone may vary. 

4. Absenceof intermaxillary bone, the cleft being in the middle of the lip. 
Operation. — Age at which it should be performed. If the child has no 

difficulty in sucking, Noble Smith is of opinion that surgical interference 
may be delayed until the child is about two months old, or until he is in 
good general health ; but when bad health results from inability to suck 



1 Med.-Chir, Trans., 1863. 
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peri'ectly, uo time should be lost in performing an operation. Dubois was 
decidedly in favor of early operation. Chloroform should be given for the 
operation if we can manage to prevent the blood from running into the 
trachea; this has hitherto been found a great difficulty. 

Fissure of the lower lip occurs very rarely. 

Lateral fissure of the mouth. 

Lateral fissure of the nose. 

The treatment of these deformities presents no great difficulties. 

Cleft Palate. — The uvula alone may be cleft, or the fissure may involve 
more or less of the soft palate. The hard palate may also be ununited in 
the middle line as far forwards as the alveolar ridge, from which point, if 
the fissure is continued, it proceeds upon one or other side of the inter- 
maxillary portion of the bones of the upper jaw, or, in the most severe cases, 
proceeds at both sides of this piece of bone. The cleft is sometimes, though 
rarely, in the middle line of the palate only, union of the parts having 
taken place before and behind the deficiency. In the most severe cases the 
intermaxillary bone is separated from the superior maxilla and attached to 
the septum nasi. Varieties between these extremes exist. 

TitEATMENT. — There is often great danger to the child from inability to 
suck ; so the child must be fed artificially. The bottle (containing its 
mother's milk) must be so arranged that its contents will flow easily into the 
throat. 

Operation chiefly aims at allowing speech to be properly acquired, and 
should be deferred until the child is between two and three years of age. 
Absence of one or other of the bones of the face. 
Fissures from non-union of upper maxillary bones. 
Supernumerary lower jaw. 
Dislocation of jaw. 

In these cases there is always some malformation of the bones. 

Atresia Oris. — Complete closure of the mouth is a rare deformity, and is 
sometimes the result of deficient development of the lower jaw. 

T]{EATMENT. — Transvcrsc incision and the use of a mechanical appliance 
to keep the parts asunder, or other means to prevent reunion. 

Microstoma Oris. — Extreme sraallness of the mouth is also very rare, and 
is sometimes associated with deficiencies of neighboring parts. 

Treatment, if any is necessary, should be by gradual dilatation or opera- 
tion. 

Absence of the nose. 

Absence of one or both eyes. 

Absence of the eyelids. 

Absence or deformed shape of the iris. 

Cataract. — ^The late Mr. Critchett informed us that congenital cataract is 
not rare. 

Absence, deficiency, or misplacement of the ears. Atresia auris. — The 

auricles may be misshapen in various degrees, or may be rudimentary, or 
supernumerary auricles may exist in the neck. 

Treatment. — Misshapen ears may often be improved by means of care- 
fully arranged mechanical means. 

In cases of closure of the meatus, if the organ of hearing is supposed to 
be perfect, an operation may be considered. Supernumerary auricles may 
be removed. In any of these cases treatment should be resorted to early. 

Fissures and fistulae from non-closure or imperfect closure of the branchial 
arches. The fistula may open into the trachea, pharynx, or other parts. 

Treatment. — The injection of corrosive fluids has been practised with 
not very good and sometimes Avith dangerous results. The affection does 

24 
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not imperatively call for surgical interference, but if an operation is desired, 
a plastic operation would be the best. 

(See also Abnormal conditions which may affect any part of the body.) 

DEFOKMITIES OF THE BODY. 

Closure of the (Esophagus. — This tube may be found obliterated in a part 
of its length, and under such circumstances it frequently communicates with 
the trachea ; food is either ejected or produces symptoms of choking. If 
unrelieved, the result is of course fatal, and the chances of doing any good 
by operations are very remote. 

Stricture of the (Esophagus and Pouched (Esophagus. — Congenital stric- 
ture, although very rare, has been found in the lower part of the tube, and 
part alone has been dilated, probably as a result of food being delayed in 
passing the stricture, but the pouching is also stated to be congenital. 

Deformities of the Vertebral Column. — There may be supernumerary ver- 
tebrse or vertebrae may be deficient, or a portion of a vertebra may be absent, 
producing congenital lateral curvature. Two or more of the bones may be 
fused together. 

Spina Bifida (Sydrorachis). — This deformity may involve the whole length 
of the spine, or any one part of it. The arches of the vertebrae are ununited, 
and through the fissure the membranes of the spinal cord protrude. The 
sac thus formed is filled with fluid. 

Coverings of the Sac. — May consist of normal or corrugated skin, but 
more commonly the wall is very thin and translucent, or the skin may be 
absent. 

Large nerves or the cord may or may not be involved in the tumor. 

The presence or absence of portions of the cord or the cauda equina in the 
sac is a matter^ of importance, as it should influence our mode of dealing with 
the tumor. 

Diagnosis. — The tumor is in the middle line and is attached to the bones. 
The aperture into the spinal canal can generally be felt. Pressure usually 
makes the fontanelles more tense. There may be paralysis or other symp- 
toms of nerve implication, such as clubfoot. 

If the fluid is found to contain grape sugar we know that the subarach- 
noidean cavity has been opened, but the converse does not show that the 
tumor is not spina bifida. If nothing is done, the majority of cases die. 

Treatment. — If the tumor is small, a hollow truss should be applied, 
and the effect of support and gentle pressure tried for a time. But if there 
are no indications of a natural cure, the question of operation presents itself 
If symptoms of spinal or cerebral pressure occur, or if the tumor increases in 
size notwithstanding the truss, an operation should be advised. And there 
can be no doubt that the injection of the iodo-glycerine solution as used by 
Dr. Morton, of Glasgow, is the best and safest means of observation which 
can be performed. Mr. Noble Smith, who has had considerable experience 
in the treatment of these cases, had the opportunity of dissecting a case 
which he had operated upon successfully several years before, in a child 
who died from another affection, and he found the opening in the bones 
firmly closed by dense fibrous tissue. 

In all cases there is great danger in the operation, and especially when 
large nerves are in the sac. 

False spina bifida may consist of: 1. The sac of a true spina bifida, the 
neck having been obliterated. 

2, A congenital tumor. 

3. Included foetal remains. 
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False spina bifida must be treated upon general principles. These 
tumors may be connected with some of the pelvic viscera. 

It is not uncommon for hydrocephalus and spina bifida to coexist. They 
are related in mode of oi'igin. 

Sacro-coccygeal tumors have a clinical interest in obstetric practice. They 
may give rise to confusion in diagnosing the presentation, and may, if large, 
be the cause of dystocia. They have been described by Ammon,' and illus- 
trated by Hutchinson." There is a drawing of a remarkable specimen in 
St. Thomas's Museum, given in Barnes's "Obstetric Operations," 3d ed. 

J. Y. Simpson figured examples.^ These tumors sometimes resemble tails. 
Some are varieties of spina bifida. Meckel believed some were examples of 
foetus infcetu. They vary very much as regards structure. Sometimes 
they consist of masses of fatty substances alone; sometimes they contain 
bones, rudimentary, or more or less developed ; or teeth, being, in fact, 
dermoid. Portions of intestines have been found protruding into them from 
the infant's abdomen. 

In some cases the tumor has been successfully removed. 

Mr. Noble Smith has called our attention to specimen No. 296 in the 
Museum of the Royal College of Surgeons, in which the child died from 
ulceration of the tumor. The section shows that the tumor could probably 
have been removed with success. 

Thorax Generally, — May be small from arrested development, lungs and 
heart being also small and ill-developed. 

Hernial protrusions of heart and lungs from imperfect development of 
walls of thorax, such as the next deformity. 



Complete or Partial Absence of the Sternum. 
Fissure of the sternum. 

Absence of one or more ribs, or incompletely developed ribs. 
Forked ribs, fusion of ribs. 

Pelvis Generally. — May be misshapen, and sometimes from ankylosis of 
one sacro-iliac synchondrosis. 

Cleft Abdominal Walls. — A similar arrest of development to that of cleft 
sternum may exist in the muscular structures of the front of the abdomen, 
which may expose the contents of the abdomen, or the central line of the 
abdomen may be weak from deficiency of muscular structure. 

Hernia. — When hernia occurs as a congenital affection, there is always a 
tendency to natural cure if the bowel is supported within the cavity of the 
abdomen. A ring pad should be placed over the weak part of the wall, and 
the whole abdomen supported. 

Fig, 102 shows an example of umbilical hernia, or exomphalos. 

Plastic operations have been successful in cases of this kind. 

Simpson traces it to peritonitis. In some cases this is probably true. It 
is more commonly traceable to fault of development. In early embryonic 
life intestines project into the vitelline duct ; and if the abdominal wall does 
not close in so as to secure the intestines behind it, hernia results. The ap- 
pearance presented at birth is seen in Fig. 102. In " congenital hernia" 
(specially so-called) the bowel descends into the tunica vaginalis. It may 
descend into the scrotum, or may not leave the canal. It has no true peri- 
toneal sac. Congenital inguinal hernia may be encysted, being separated 

1 Angeborene chiriirgische Krankheiten. 

^ Illustration of Clinical Surgery. ' Med. Times and Gaz., 1859. 
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from the testis by a septum of the tunica vaginalis. This is the so-called 
" infantile hernia." 

Diaphragmatic hernia may also occur congenitally. 

Fig. 102. 




EXOMPHALOS, OR IIKRNIA AT THE UMBILICAL RING. (ROBERT BARNE.S.) 

Hernia of the ovaries is sometimes congenital. They descend along the 
canal of Nuck and bulge in the groins. The bowel alone may occupy this 
position. 

Various malformations of the intestines are found. Simpson said these are 
generally due to inflammation. 

Extroversion of the Bladder. — Deficiency of a part of the anterior ab- 
dominal wall and bladder, so that the interior of the bladder is exposed. 

Although this condition is not necessarily dangerous to life, the incon- 
venience and suffering which it causes are very great. Mechanical guards 
may be fitted temporarily. Plastic operations have been partially successful. 
Attempts to turn the urine into the rectum have hitherto failed. 

The best course in many cases is probably to transplant skin upon the 
mucous membrane of the bladder, so as to convert it into a non-irritable 
surface. 

Epispadias consists in a deficiency, more or less extensive, of the upper 
part of the penis, leaving the urethra open in the form of a groove. It is 
often associated with extroversion of the bladder. 

The pelvis may be ununited at the position of the symphysis. 

Treatment. — By plastic operation an attempt may be made to cover the 
exposed urethra. 

Hypospadias consists in a deficiency more or less extensive of the under 
part of the penis or of the scrotum. (See " Hermaphroditism.") 

In these cases there may be attachment of the penis to the scrotum, so 
that erection cannot take place naturally. 

Operation is demanded when the orifice of the urethra is too small to 
allow free exit for the urine. When the orifice is so far back that procrea- 
tion will probably be interfered with, it may be desirable to endeavor to 
construct a more natural passage. 

Although the opening of the urethra may be in the situation of the 
scrotum, yet the urethra may be continued forwards to the glans, and there 
have a ccecal termination. In such a case perforation of the glans in the 
natural position of the meatus should be performed, and the posterior opening 
closed by a plastic operation. 

There may be urinary perineal fistulse. 
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Urethra. — 1. May be absent, as in cases of extroversion. 

2. Occluded, in which case the occlusion raay exist in any part of the tube, 
and may be only membranous or several lines in length. 

3. Stricture. 

4. There raay be more or less deficiency of the upper part (epispadias) or 
of the lower part (hypospadias). 

Treatment. — If the tube is occluded an operation must be performed at 
once. 

Imperforate Anus and Rectum. — The occlusion raay be incoraplete or com- 
plete; it may be sitiiated at the anus or in any part of the rectum ; it may 
be simply merabranous or very extensive. There raay be total deficiency of 
anus and rectura, or of either part alone. 

With any of these conditions there raay coexist fecal fistulse between the 
gut and the bladder, or urethra, or vagina, or the surface of the body. 

Treatment. — If there is no escape for the feces, it is self-evident that an 
operation must be performed without much delay; but if there are no cer- 
tain indications of the nearness of the gut, it is better to wait, so long as the 
symptoras are not uigent, with the hope of the accumulation of meconium 
producing a bulging which will indicate the position of the bowel. When 
the occlusion is too extensive to allow the gut to be reached from the natural 
direction, colotomy has to be perforraed. 

In cases of fistulous opening from the gut to other parts, an endeavor must 
be made to form a natural passage. 

It may be mentioned that the sigmoid flexure may curve to the right 
instead of to the left. There may be two congenital fistulse. 

If the genital organs are situated further back than natural, it is probable 
that no rectura exists. 

Occlusion of the lower part of the small intestine has been known to 
exist. 

Umbilical Fistulse. — The urachus may remain open, allowing the urine to 
pass through it, or there may be an opening into the bowel. 

Treatment. — The application of the actual cautery, ligature, or a plastic 
operation may be tried, but these cases are very difficult to cure. 

Herniae. — From deficient structure of the abdorainal walls various hernise 
may occur. 

This deformity may be: 

umbilical ) ,i ■, n 

1 > the usual forms, 
ingumal ) 

vaginal ^ 

through linea alba > uncommon forms. 

above umbilicus ) 

Treatment. — Reduction of the hernia and support by a pad and bandage, 
pressing upon the edges and not plugging up the opening. A natural cure 
usually takes place. 

Inguinal Hernia in Conjunction with Retained Testis. — The hernia being 
caused by the testis remaining in the inguinal canal. The intestine is often 
attached to the testis. 

Retained Testicle. 

Treatment. — No attempt should be made to alter the position of the 
gland unless a truss can be placed between it and the ring. If painful, it 
raay be guarded by a hollow truss, or it may be pushed up the canal and a 
pad with a plug placed upon the opening. In some cases it is desirable to 
remove the gland. 
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Misplaced Testicle. — The gland may be situated iu other parts, such as 
in the perineum. 

Treatment. — The gland may have to be guarded by a hollow truss or 
removed by operation. 
Hydrocele. 

Treatment should be commenced early. Evaporating and irritating 
lotions, such as spirit lotion or acetate of ammonia. The various forms of 
iodine (Mr. Noble Smith recommends the iodide of potassium ointment) 
should be tried first for a few weeks. 

If such means fail, the tumor should be punctured and the fluid with- 
drawn, and a truss applied to the inguinal canal. 

Dermoid cysts of the testicle and included foetal remains will be described 
later on. 

These tumors should be removed early in life, as they are apt at any time 
to grow* rapidly. 

Phimosis. — The prepuce is more or less contracted and may be a natural 
length, or unnaturally long. In all cases an operation ought to be per- 
formed ; but unless the interference with micturition is severe, operation may 
be deferred until the child is at least several months old and in good health. 

Noble Smith recommends that the prepuce should be divided with a pair 
of spring scissors and the edges neatly stitched together, and that circum- 
cision should only be performed when the prepuce is very long. He states 
that the deformity may be simulated by attachment of the prepuce to the 
glans. 

Hermaphroditism. 

The malformations of the sexual organs which constitute hermaphroditism 
vary very materially in degree. In the slighter cases no diflSculty is ex- 

FiG. 103. 




Female nEunAi'iinomTE. fFANCOURT Barnes.) 
a. Enlarged clitoris, b. Depression simulating orifice of urethra, c. Fraenum. d. Canal tliroiigli vbich 
urine was voided, c. Sulcus between labia majora /. Labium majus. g. Anus. 

perienced in determining the sex to which the child belongs, but in other 
cases the distinction is very difficult to draw; and as the determination of 
the sex is a matter of very great importance, we have thought it desirable 
to summarize the chief points which have to be considered. 



DEFORMITIES OF THE EXTREMITIES. 



375 



1. The female may simulate the male in one or more of the following 
points : 

(a) Tlie clitoris being large. 

{b) The glans being indented in the position of the male meatus urinarius, 
or the glans actually perforated more or less imperfectly by a canal. 

(e) The vulva nearly closed by a stx'ong membrane or hymen, and the 
labia united and resembling the scrotum. This is well illustrated in Fig. 103 
from a child born in the British Lying-in Hospital, in the wards of Fancourt 
Barnes.^ 

{d) The ovaries being situated in the labia simulating the testicles. 

(e) Rounded masses of fat in the labia simulating the testicles. 

These cases may be complicated in after life by general masculine develop- 
ment of the rest of the body. Features may become masculine, hair grow 
upon the face and chest, mammae remain rudimentary, voice become harsh 
and deep-toned. 

2. The male may simulate the female in one or more of the following 
points : 

(a) Extroversion of the urinary bladder mistaken for the vulva. 

(b) Rudimentary condition of the external genital organs. 

(c) The adhesion of the inferior surface of the penis to the scrotum by a 
baud of integuments. 

(cZ) Hypospadias, or more extensive fissure of the parts beneath the penis, 
in which the scrotum is divided and a fissure of the perineum exists. 

Cases are recorded of true hermaphrodites in which some of the sexual 
organs of both sexes existed in one individual. 

Deformities of the Vagina. — Adhesion of the anterior part of the walls. 
This not uncommon condition is sometimes mistaken for imperforate vagina. 

Treatment. — The membranous union is to be broken down with the 
finger or with a blunt instrument, and the edges separated with oiled lint. 
This should be done as soon after birth as possible. 

Imperforate Vagina. — The degree of obliteration differs in different cases. 
The space between the bladder and rectum should be carefully ascertained 
before any operation is resorted to. 

Treatment by operation, as a rule, should be performed in early life. 

Atresia vagince is fully treated of in Barnes's " Diseases of Women." 
There may be entire closure of the vagina, coexisting in some cases with 
absence or imperfect formation of the uterus. The defect is commonly over- 
looked until the age of nubility. 

Hernia of the vagina already referred to. - 

Tumors. 

Transpositions of, and abnormalities of Jformation, and deficiencies of 
the thoracic, abdominal, and pelvic viscera may exist. 

DEFORMITIES OF THE EXTREMITIES. 

Deficiencies. 

(a) Absence of one or more of the extremities. 

(b) Absence of the intermediate parts, the hand being attached to the 
shoulder or the foot to the hip. 

(c) lAmbs too short. 

( d) Deficiency of individual bones. 

(e) Fusion of bones to one another. 



' Obstet. Soc, 1882. 
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(/) Limbs truncated. 

1. From arrest of development. 

2. From amputation and constriction by the umbilical cord or a 
membranous band. 

(g) Diminished number of fingers and toes. 

These cases are beyond remedy by means of treatment except in the 
instances of truncated limbs, when artificial hands or feet can be supplied at 
subsequent periods of life. 

Limbs may be grooved, or indented, or otherwise injured by the pressure 
of the umbilical cord or bands of membrane, a partial result of the constric- 
tion which might, if continued, have produced the amputation referred to 
above. 

Intrauterine fractures have been observed. Dr. Richardson, in his 
Fothergillian prize essay on " Diseases of the Foetus," collected most of the 
known cases, amongst others that of Chaussier. There were 112 fractures. 
The child lived twenty-four hours. The mother had borne four children. 
Baudelocque related a case which presented 43 fractures. The mother had 
had no accident during pregnancy. Delivery had been rapid and easy. 
Some of the fractures were consolidated, some were in process of reunion. 
Montgomery refers to several cases. One was that of a woman eight months 
pregnant, who fell from a window twenty-five feet on her face. The hip- 
joint was dislocated ; the uterus was not ruptured. She was delivered the 
same night of a dead child, which had some of its bones broken. She re- 
covered perfectly. The late Dr. Herbert Barker narrated^ an interesting 
case : The subject Avas in her fourth labor. The first three children were 
sound. The mother showed no sign of cancerous, tubercular, or syphilitic 
taint. She had several times fallen on the stairs, once with her entire 
Aveight on the abdomen. The father was also healthy. During labor the 
child's limbs Avere felt to crepitate on the least movement. There was an 
entire absence of cranial bones. It cried, but died in ten minutes. The 
limbs were very deformed, preternaturally short. The long bones were all 
broken. All the bones forming the base of the skull were duly developed. 
The bones of the vault scarcely showed traces. The spinal column was well 
developed. The bones were extremely fragile. The organic matter of the 
bones amounted to 66.66, as against 33.34 per cent, of inorganic. This cor- 
responds Avith the proportions observed in rickets. 

With regard to the fractures of cranial bones, Montgomery observes: 
" Instances of injury to the cranial bones before birth have been recorded 
by Osiander, W. J. Schmidt, Schnuhr, D'Outrepont, and Graetzer; and 
still more recently, three well-marked cases, in which several fractures were 
found under bloody tumors, were published by Fliigel and Schelling. 
When these injuries Avere first observed, they were attributed to violence by 
Haller, Rosa, and others, the error of which opinion was first perceived by 
Roederer and Baudelocque." 

These cases present points of great obstetric and medico-legal interest. 
They prove : 1st, that numerous fractures of the cranial and long bones may 
occur which cannot be accounted for by injury during or after labor; 2, 
that, although it is probable that fracture may be caused by injury sustained 
by the mother during gestation, yet they may occur without such injury; 
3, that they may occur as solitary instances in a series of healthy children 
by the same parents, or at least by the same mother. 

The dimpled or puckered appearance frequently found in the limbs of 
children has been attributed to fractures occurring in early foetal life. 



1 Brit. Med. Journ., 1857. 
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Amputation of the Limbs in Uteeo. — Montgomery, Sir J. Simpson, 
and others have illustrated this subject in a manner to leave little to desire! 
Children are born occasionally with one or more limbs defective. Cases of 
survival, all four limbs being truncated, are not very rare. In some of these 
cases there is the appearance of a clean cicatrized stump ; in others, there 
is the appearance of small processes suggestive of fingers or of rudiments 
of the parts of limbs which are wanting. Two hypotheses may be discussed. 
Either, there was a defect of developmental force resulting in the non-forma- 
tion or arrested development of the missing parts ; or there has been a real 
amputation. In the latter case, the budding processes are accounted for on 
the analogy of what happens in the Crustacea, which possesses the faculty of 
reproducing a lost limb. The human embryo at an early stage resembles 
in other characters the lower animals, and it presumably does so in this. 

Amputation undoubtedly takes place. Thus Montgomery relates a case 
from Mr. Watkinson, who delivered a lady of a child which had the left 
foot amputated a little above the ankle; the stump was nearly healed, the 
child was alive. The amputated foot was found in the uterus nearly healed. 
This foot was much smaller than the one which grew to the other leg. In 
this and similar cases the amputation was due to gradual strangulation by 
amniotic bands, the result of inflammation of the amnion. The authors 
quoted figure amputations in process in this manner. Many of the more 
striking illustrations are reproduced in Martin's "Atlas."' 

ITnited or "Webbed" Fingers and Toes.— The operation for these de- 
formities may be deferred until the child is six months or a year old. 

Supernumerary limbs are considered under the heading of parasitic 
foetus. 

• Supernumerary digits should be operated upon early if there is no doubt 
regarding the necessity of operation. Care should be taken not to injure a 
joint when an additional digit has a joint common with a normal digit; a 
small piece of the former must be left. In a case of double terminal phalanx 
of the thumb, giving a cleft hoof-like appearance, Mr. Noble Smith united 
the two halves, producing a fairly good-looking thumb. 

A supernumerary hand may exist, and may be a very useful member, or 
may require removal. 

Hypertrophy of Digits or Limbs. — Treatment by pressure should be 
commenced early, and if that fails, the question of amputation has to be 
considered. 

Dislocations. 

Congenital dislocations have been found in the majority of the joints, and 
probably may occur in any of them. The hip and the shoulder are the 
joints chiefly affected. The deformities have been attributed to a variety of 
causes. There is very frequently some malformation of the ends of "the 
bones forming the joint. 

Treatment, if likely to be beneficial, should be commenced early. 

Under this heading may be referred to those malformations of the joints 
in which the ordinary movements of the joint are perverted, the leg bending 
forward instead of backwards. In these cases the patella is generally im- 
perfectly developed or may be absent. 

' See ilartin's Atlas of Obstetrics and Gynecologv. English edition bv Fancourt 
Barnes. 1880. 
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Deformities from Abnormal Contraction of Muscles. 

The most familiar examples of this class of congenital deformities are the 
various forms of clubfoot. 
We meet also with — 
Clubhand. 
Wry -neck. 

Contractions of the muscles of the arms and forearms. 
Contractions of the muscles of the thighs and legs. 

Treatment. — Much good may be done by manipulations at the eai-liest 
period of life. Subsequently stretching by means of splints, plaster ban- 
dages, or instruments, alone or with the help of tenotomy, will complete the 
cure. For full directions regarding the treatment of these cases, see " The 
Surgery of Deformities," by Noble Smith. 

Paralysis of Muscles. — Various deformities, and especially of the limbs, 
may occur from this cause. 

DEFOKMITIES AFFECTING ANY PAKT OF THE BODY^ 

Congenital fibro-eystic tumors may occur in any part of the body, but 
the purely cystic have not been observed in the limbs. They are most fre- 
quent in the neck, and not uncommonly surround the carotid vessels, or the 
trachea, or oesophagus. They may occur in the mouth, and have been found 
beneath or involving the tongue. 

Diagnosis. — In the head we must distinguish these tumors from menin- 
gocele, cancer, fatty tumors, nsevus, and sebaceous cysts. 

Treatment. — These tumors, if not involving important structures, ought 
to be removed as soon as the child is strong enough to undergo the opera- 
tion ; for although they occasionally disappear spontaneously, they are yet 
very liable and at any time to grow rapidly and destroy life ; and the older 
the child, the more dangerous the operation for their removal. If the tumor 
involves important structures, it may be left so long as it appears disinclined 
to increase, when an operation if practicable should be performed. 

Fatty tumors occur congenitally, although rarely. Their removal is 
usually not difficult. 

Dermoid cystic tumors, containing sebaceous matter or serous fluid, or 
both, and hairs usually grow from the lining membrane. These tumors are 
very commonly found in the region of the upper and outer border of the 
orbits. They are very movable beneath the skin, but although they may 
appear superficially situated they often extend deeply. 

Treatment. — It is necessary to dissect the growth out carefully as soon 
as the child is strong enough to undergo the operation, otherwise they will 
increase in size both superficially and deeply, and their removal become 
much more difficult and dangerous. 

Sebaceous Tumors. — The common form of these tumors may occur con- 
genitally, and as they are liable to penetrate through the tables of the skull, 
they should be carefully removed as early as practicable. 

Naevus consists in an abnormal dilatation or enlargement of capillary 
bloodvessels. They are found in the skin and mucous membrane, or in the 
subjacent cellular tissue in all parts of the body. 

Diagnosis. — Those situated superficially are readily diagnosed; those 
beneath the skin must be distinguished from fatty and other tumors. Naevi 
swell and assume a darker color when the child makes any violent expira- 
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tory effort, as in crying, etc. If the nievus is too deep to be distinguished 
by this symptom, it may be punctured with a grooved needle. A meningo- 
cele has been mistaken for a nsevus, and Mr. Holmes has known a cancer of 
the bones of the skull operated on for a vascular tumor. 

Treatment. — If situated over bone, pressure may be tried. Operation is 
desirable early, as the notjvus may at any time increase rapidly. The fol- 
lowing are the means one or other of which is usually adopted. " 

1. Excision by the knife. 2. Ligature. 3. Caustics. 4. Setons. 

Excision may be employed when it is desirable to preserve the skin. There 
is some danger of secondary hemorrhage. Ligature is most useful in the 
majority of cases. Caustics are useful for small njevi. Setoi^s may be used 
in some cases when excision is contraindicated. 

We may add that the injection of strong solution of iron is very dangerous, 
especially in the case of ntevi of the face and neck. The solution carried to 
the heart has caused thrombosis and quick death. Vaccination upon the 
nsevus is an unsatisfactory plan of dealing with these cases. 

Moles. 

The Influence of Imagination on the Embryo. — In all ages sjiecu- 
lation, contention, and imagination have been exercised upon this problem. 
Credulity has been met by ridicule. Is there scope for a philosophical dis- 
cussion and conclusions between these two extremes of unreason? We 
believe there is, but we cannot indulge in it here. We will simply try to 
state the case. 

A woman brings forth a foetus, single or double, presenting some deformity. 
She or her friends then recollect that at some time during gestation she had 
been impressed by some object more or less resembling the misshapen child. 
It has been objected — 1, that the "impression" was an after-thought hunted 
up in the memory, and greatly an image built up after the birth upon slen- 
der foundation ; 2, that if there had been any " impression" it was so slight 
and transient that it could not be supposed to have had any influence; 3, 
that very marked "impressions" are often experienced by women during 
gestation, exciting in them the dread that the child will be affected, and yet 
the child is born faultless; 4, that if occasionally a monstrosity is born to a 
woman who had made known an " impression " at the time it was received, 
it must be regarded as a coincidence ; 5, that deformities, similar to those 
which have been ascribed to mental impressions, are frequently observed 
where no such impressions have been noticed ; 6, that the deformities can 
all be traced to faults of development which admit of interpretation accord- 
ing to the known laws of embryology ; 7, that it is not possible to understand 
how an embryo which has followed the normal development down to the 
moment of the alleged impression can thence undergo changes of form — for 
example, an anenoephalous foetus is born ; how can the sight of an anen- 
cephalous child destroy the brain of a foetus developed to five months? 8, 
that monstrosities are frequent in the lower animals, and in birds, and in 
plants; 9, that many deformities and peculiarities may be traced to heredity, 
especially from the father. How do we account for women, married to 
mutilated men without legs or arms, bringing forth well-formed children? 

The following facts deserve attention. Mares are known to bring forth 
foals bearing the characters of the sire, and this not once but several times, 
although the subsequent foals have been begotten by different horses from 
the first. Thus Rollins asserts that the common mule from the ass and 
horse is particularly apt to have bars on its legs. According to Mr. Gosse, 
in certain parts of the United States about nine mules out of ten have 
striped legs. This may be accounted for on the theory of heredity. But 
there is the famous case of Lord Morton's hybrid from a chestnut mare and 
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a male quagga. Not only the hybrid, but even the pure offsj)ring subse- 
quently produced from the mare by a black Arabian sire were much more 
plainly barred across the legs than the pure quagga. Darwin, so rich in 
observation of natural experiments, records many facts and speculations 
illustrative of this problem. This history of the mare and quagga is in 
harmony with many facts known to breeders, which tend to show that the 
first sire stamps his mark upon all the subsequent offspring of a mare. Can 
heredity explain this? Does imagination or mental impression arising in 
the mare influence the result? Are we justified in concluding that the mare 
and other animals are not, like women, subject to "impressions?" 

It may be explained on the hypothesis of Dr. Harvey, of Aberdeen, whose 
researches on cognate subjects are so full of interest, namely, that the blood 
of the mother (we should rather say the intimate molecular tissue-structure) 
had been contaminated by her first pregnancy, and had acquired some of 
the peculiarities of the first foetus which it had nourished. The deteriora- 
tion in temper and spirit which is known to ensue to a mare in foal by a 
donkey is strong evidence in point. 

The Influence of Imagination Through the Father. — Captain 
Speake relates the following story : " Having shot a pregnant Kudu doe, I 
directed my native huntsman, a married man, to dissect her womb and 
expose the embryo; but he shrank with horror, fearing lest the kid striking 
his mind, should have an influence on his Avife's future bearing, by meta- 
morphosing her pregnancy to the likeness of a fawn ! " 

Can a strong prepossession existing in the father's mind before and at the 
time of fruitful intercourse influence the form of the child? 

The children of drunkards often exhibit in their physical as well as 
mental features traces of the paternal vice. " Ebrii gignunt ebrios," says 
Plutarch. 

Diseases of the Nervous System. Brain Disease. — Jacobi, of New 
York, says a frequent cause of epilepsy is premature synostosis of the cranial 
bones. The brain diseases attributed to syphilis will be stated when giving 
the history of syphilis in the foetus. 

Encephalitis and Myelitis. — Virchow says many new-born infants said to 
die of apoplexy have in reality died of encephalitis and myelitis. The 
alteration consists in fatty metamorphosis of the cells of the nerve-tissue. 
These elements increase in size, become filled with fat-globules, and for 
some time form large round granular bodies in which the nucleus soon dis- 
appears. These granular bodies and masses of fat-globules have their seat 
particularly in the white substance. Virchow thinks this change is the 
result of inflammation. He has observed it chiefly in cases of syphilis and 
of the acute exanthems in which the mother alone has been afl^ected. He 
asks: May not this condition have an active influence upon the production 
of infantile paralysis and icterus? 

Diseases op the Eye.— The late Mr. Critchett informed us that he had 
repeatedly seen cataract fully formed and involving the entire lens during 
the first few weeks, in which the pupil was perfectly active, the conjunctiva 
and cornea healthy, and no trace of inflammation in any structure of the 
eye. Cases in which the opacity is limited to the nucleus of the lens are 
singularly illustrative of the intrauterine character of congenital cataract. 

Convulsions may take place in utero, and the foetus may die in conse- 
quence. The mother is conscious of violent movements of the child, and the 
child has shortly afterwards been dead-born. The cause may be some blood- 
taint communicated from the mother, pathogenetic, or from extraneous 
poison, as strychnine ; or the convulsions may be from ague. 

More commonly, probably, convulsions are the result of tubercular men- 
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ingitis, of inflammation or malformation of the nervous centres. Hydro- 
cephalus is certainly an intrauterine disease, and connected with tubercle. 

Bkonchocele, or Goitre. — Cases are collected by Simpson and F. 
Weber. 

Sclerema, Skin-bound Ichthyosis. — Specimens are found in various 
museums. There is one in Guy's. 

Mechanical Conditions Causing the Death of the Foetus. 

Torsion, Knotting, or Strangulation of the Cord. — Many in- 
stances are recorded in which death of the foetus was apparently produced 
in this way. Of the sufficiency of this condition there cannot be a doubt. 
Tying the umbilical cord so as to render the vessels impermeable is equivalent 
to tying the pulmonary vessels or the trachea of the adult. Asphyxia results. 
Most museums exhibit specimens of twisted and knotted cords. The embryo 
and foetus up to an advanced period of gestation preserve great mobility in 
the uterus, especially where the proportion of liquor amnii is large. Severe 
exertion, the action of the abdominal muscles, as in defecation, may change 
the position of the fcctus. External pressure, as in copulation, may cause 
the foetus to rotate. But how do we explain knots ? The embryo must pass 
through a loop of cord, and thus commit suicide. Sometimes it stops short of 
strangulation. Indeed, complicated knots have been found on the cord, the 
child being born alive. ^ It is a familiar fact that the neck of the child may at 
birth be encircled by one, two, or even three rings of umbilical cord. This 
may be regarded as the first stage of knotting. The foetus does not pass 
through the loop, it is caught at the neck. In these cases the child does not 
often perish in utero. The danger comes at the time of labor, when, the 
head descending, the cord is tightened. If this be cut in time the child is 
saved. The most obvious cause is the undue length of the cord, so that it 
settles in loops at the lower part of the uterus. Dohrn^ gives a good account 
of torsion and the ensuing stenoses of the cord. Ruysch and D'Outrepont 
described them. Meckel^ affirmed that they are due to revolutions of the 
foetus, and that they are more frequent in male children. About 0.75 inch 
from the umbilicus is the locus minoris resistentice. Where twistings produce 
morbid results, Hohl thinks they take place when the head of the foetus rests 
upon the floor of the ovum ; and that strictures rarely occur in mature 
children. Dohrn narrates a case. A woman conceived in December ; in 
June she lost sensation of the child, presumably from a fright; in the 
December following, labor set in ; no hemorrhage ; a female foetus of seven 
months was born by breech, macerated and shrfvelled. The cord was twisted 
twenty-eight times from right to left, and at its fetal end was a strong con- 
striction three inches long. The navel was dragged out. The vessels were 
permeable, but much narrowed. There was no thickening and no Wharton's 
jelly at this part. 

In far the greater number of cases in which local stenoses occurred, the 
cord was found in the rest of its length to have numerous windings. Meckel 
once found ninety-five turns on a cord 11 inches long. On the other hand, 
several instances are given in which partially stenosed cords were only 
slightly wound in the rest of their course. But even here axial turnings of 
the foetus may be the cause. The accident appears in many cases to have 
followed violent shocks. 



1 K. U. West, Brit. Med. Joiirn. 
' Miiller's Archiv. 



2 Monatsschr. f. Geburtsk., 1861. 
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Dohrn found the cord twisted from right to left in 11 cases, from left to 
right in 9. In mi>.st instances the foetus perished at seven months. Where 
the foetus had been dead some time, the placenta was found atrophied, some- 
times with numerous apoplexies. In some of the cases the foetus was herai- 
cephalic. 

Chiari, Braun, and Spaeth^ describe atresia of the cord resulting from the 
compression of amniotic bands. 

Twins have destroyed each other by their cords getting entangled, or from 
one foetus passing through a loop in the cord of its companion. Figures of 
the varieties of knots are given in Martin's " Atlas." 

The serous membranes. 

Peritonitis. — Simpson has collected and observed several cases. Some 
are referable to the mother. Thus in some cases the mother had been exposed 
to cold, fatigue, or injury, to general ill-health ; in one case the mother her- 
self had been twice attacked with peritonitis during gestation, suflering at 
the same time with syphilis. In other cases, also, the mother had venereal 
symptoms. Other cases are more epecially attributed to the foetus. 

Strangulation of the intestine, closure of the urethra, and retention of urine 
have been noted. The peritonitis may prove fatal during gestation. The 
child is rarely born alive. In most cases the disease is independent of 
syphilis. Simpson relates a history of twins, in which one foetus had died of 
peritonitis, the other being born alive, healthy. Peritonitis is probably in 
all cases secondary upon other morbid conditions. The distention of the 
abdomen may be so great as to be the cause of dystocia. 

Pleuritis has been very rarely observed. 

Rickets not unfrequently begins in uterine life. Winckler describes two 
forms — the Rachitis micromelica and R. annulans. The first is characterized 
by marked shortening of the extremities and thickened diaphyses ; the annu- 
lans may pass into the micromelica, and has a doubtful practical value. 
The causes are obscure. It can hardly be assigned essentially to faulty 
nutrition, since, in the case of twins, one foetus has been found rickety, the 
other healthy (Klein). 

Struma has been observed. 

Syphilis is one of the best recognized diseases of the foetus. Its action is 
seen on the skin, in the thymus, lungs, liver, spleen, suprarenal capsules, 
pancreas, intestines, serous membranes, and bones ; most frequently in the 
bones and spleen. As Spiegelberg remarks, the alterations are best marked 
in foetuses which had approached term, less so in those which had perished 
early. In these last the diseases had not become developed, and maceration 
will have changed the appeai;ances. The shin shows numerous ecchymoses 
and subcutaneous indurations. Vesicular formations, as pemphigus, varicella, 
syphilitica confluens. Sometimes the blebs contain pus, or blood-colored 
fluid. They are most frequent on the volar aspect of the hands and feet, 
fin gers and toes. When confluent, the corium lies bare in large areas, and 
sometimes the skin peels off the living child in large pieces from the hand 
and foot. This condition observed in the live child during labor may be 
taken for maceration. In some cases bleb-formations have been noticed as 
epidemic. On the mucous membrane of the mouth, nose, throat, air-passages, 
may be seen spots and cracks sometimes passing into suppuration, so that 
defects are caused in the palate, and the vocal cords may be partly destroyed. 

The serous membranes may, like the skin, show numerous spots, and blood- 
tinged serum in the cavities. Martin described this as hydrops sanguinolentus, 
and as characteristic of syphilis. But Spiegelberg says a similar condition 
may be produced by maceration. 



1 Kliiiik der Geburtsk., 1855. 
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When the thymus is affected, it is enlarged, and contains small abscesses 
(Dubois). 

In the lungs and large organs of the abdomen the changes are more fre- 
quent and important. They appear in the form of gummata, neoplasms of 
cells, which are doomed to degeneration, as in the visceral syphilis of adults ; 
and it is these degenerations which, if they do not kill during intrauterine 
life, do so after birth. 

In the lungs one meets numerous knots, the size of a pea, separated from 
the surrounding parenchyma by a paler color ; at first grayish-red, then, in 
later stages, yellowish : they soften and contain cheesy pus. In more ad- 
vanced cases one finds in their place brawny cicatrices. Conditions likened 
to white hepatization or induration are also found. 

Cory thus describes the liver in syphilitic new-born children. The liver 
was large, weighing 195 grammes, or at least three times the weight of a 
healthy foetus. Cut into, the surface of the section was seen light yellow, 
mottled here and there with patches of normal color. There seemed much 
increase of connective tissue surrounding the portal vessels, but the hepatic 
veins were normal. The whole of the gland was studded over with lightish 
gray spots. In two cases the coils of intestines were glued together by a 
thin layer of fibrin. The spots were very numerous; they resembled little 
gummatous growths. Spiegelberg found that in some places the nodules had 
given place to scars. 

The pancreas exhibits changes similar to those seen in the liver. There 
are interstitial hypertrophy and induration, so that the organ is enlarged and 
heavier. 

The spleen enlargement is one of the most common conditions. It is even 
found in the macerated foetus. 

The suprarenal capsules are not often diseased. 

In the osseous system, changes in the cranial bones are the least frequent, 
and even these are most rare in the inner plate. But, according to Waener, 
changes in the long bones are almost constant. Disease never fails at the 
transition point of the bony diaphyses into the cartilages of the epiphyses. 
The lower end of the femur shows the greatest change. In addition to the 
osteochondritis, a change in the medulla, either diffuse or in foci, occurs. 

Intrauterine death of the foetus offers many points of pathological and 
clinical interest. Whatever the cause, the issue is almost necessarily in 
abortion. The history given of the diseases of gestation, maternal and 
foetal, comprises the etiology of this ev^ent. It is in this study that we must 
seek for the rational indications for prevention. It is a matter of clinical 
obsel'vation that some women habitually bring forth dead children. It is 
probable that in such cases the same conditions which led to the first death 
continued to operate. The hypothesis has been maintained that the habit oj 
aborting may be acquired independently of disease. This is not quite with- 
out a physiological foundation. We have observed that in cases in which 
labor has been provoked artificially in successive gestations, the response to 
provocative measures is more and more easy in proportion to the number of 
times provocation is had recourse to, so that at last the labor seems to set in 
almost spontaneously at the wonted time. In these cases the child may be 
living. But this can hardly apply to the child's death. We can hardly 
imagine that the child dies in successive gestations through the influence of 
habit in the mother. We are compelled to postulate disease either in the 
mother or in the fcetus. 

Whenever, then, a woman brings forth a dead child — that is, one which 
had died before labor, we must search by dissection of the body, by exami- 
nation of the placenta, and of the mother and father, clinically and his- 
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torically, for the probable cause, and direct our treatment accordingly. lu 
cases where syphilitic taint is suspected, the treatment must be applied to 
the father as well as the mother, even before a new gestation is started. A 
thorough course at Aix-les-Bains is, perhaps, the most efficient. This not 
being available, the recognized treatment must be punctiliously pursued. 
When a gestation has begun, the mother should continue the treatment. 
Chlorate of potash, much extolled by Simpson, has given us happy results. 
In those cases in which two or more children have died before birth, it may 
be wise to bring on labor before the time at which death had been observed 
to take place in preceding gestations. In this way the child born alive may 
be subjected to direct and more effective treatment. 

The Signs of Death of the Child in Utero. — These consist, in the 
first place, in the negation of the signs of life, as the failure to hear the 
heart, the failure of the movements ; and, secondly, in certain signs which 
point to the arrest of the process of development. The mother may show 
signs of disorder of digestion, shivering, a dull, pallid aspect, fatigue, a sense 
of cold and weight in the hypogastrium and pelvis, as if she were carrying 
a foreign body ; the cessation of the progressive development of the uterus and 
abdomen, the uterus becoming even smaller, its rhythmical movements per- 
haps no longer felt; its linking lower down and getting softer; the appear- 
ance of reddish watery discharge ; the breasts becoming flaccid and milk ceas- 
ing. The temperature of the uterus falls. The characteristic deep color of 
the vagina fades when the child dies. Should the os uteri admit of exami- 
nation by finger, it may be found that the foetus no longer floats in liquor 
amnii ; this may have been discharged ; and sometimes the loose cranial 
bones may be felt wabbling under the flaccid scalp, and shreds of cuticle may 
come away. In this case the diagnosis is certain. The expediency of 
emptying the uterus now must be considered. The diagnosis between a 
dead foetus in utero and other conditions is not seldom very difficult. 

The changes which the dead foetus undergoes in utero consist chiefly in 
maceration and mummification. In the case of very early embryos com- 
plete disappearance may take place through fatty liquefaction, and thus give 
rise to the hypothesis of absorption. But after tlae fourth month, at any rate, 
this process can hardly take place. The nature of the change will depend 
somewhat upon whether or no air be excluded from the uterus, and whether 
liquor amnii be discharged or present. 

If the liquor amnii remain, the process of maceration takes place. The 
soft parts fall ofi' in shreds. The cjiticle gives way first ; it rises in large 
blebs and is easily detached. The corium is swollen and reddish-brown from 
infiltration with blood-serum. The inner tissue becomes flaccid, discobred, 
infiltrated with hsematiu. Blood-stained fluid collects in the serous cavities; 
the abdomen is sometimes so distended in this way that it bursts. The brain 
is soon transformed into a grayish-red pulp. The liver undergoes the 
greatest changes. The joints soften and break down, so that the bones may 
fall apart. The placenta becomes soft, and its vessels bloodless ; the cord 
becomes soft and discolored ; it becomes thick at the foetal end, and easily 
torn. The membranes resist maceration for a longer time (see Fig. 104). 

Mummification takes place, especially when the foetus is dry. It resembles 
the condition seen in alcoholic preparations. The subcutaneous connective 
tissue disappears; the skin lies immediately on the muscles; the color of the 
muscles is uniformly dark-red. In the serous cavities only traces of dark 
fluid are found. The intestines are small and soft. The shape of the body 
may be preserved, but frequently it is flattened according to the pressure to 
which it has been subjected. 
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^Mummification occurs especially in twin gestation, affecting the foetus, 
which dies, when the umbilical cord, twisting or knotting, causes death. 

The dead ovum may be retained a long time in utero. Usually it will be 
expelled in about three weeks. Retention is not necessarily, perhaps rarely, 
the occasion of serious danger to the mother. 



Fig. 104. 




HIUMMIPICATTON OP FfETUS 

o. The shrivelled f(X!tus. b, PUicenta. c. Membranes, d. Mombranes. 



The Intrauterine, or Prenatal, Treatment of the Foetus. — The initiative 
in the medical treatment of the unborn child was taken by Sir J. Y. Simpson. 
He sought to combat the syphilitic diathesis by giving the mother chlorate 
of potash. His hypothesis was that from the large amount of oxygen con- 
tained in this salt the mother's blood became more highly oxygenated, and 
morbid processes were thereby counteracted. The improved oxygenated 
blood of the mother imparted a similar condition to the blood and tissues of 
the foetus. This hypothesis is difficult of rigorous proof; but it is full of 
interest, perhaps pregnant with important applications. Clinical observa- 
tions afford at least presumptive evidence of its truth. For example, a 
woman brings forth a succession of syphilitic iufants, born dead, or exhibiting 
the disease soon after birth. 

25 
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In succeeding gestations she is treated with mercury, iodine, chlorate of 
potash, and she brings forth healthy children. Thorburn, in a most suggestive 
memoir,^ follows up this by interesting clinical observations. In syphilitic 
cases he has obtained good results from mercurial treatment. In the neurotic 
diseases he has seen good effects from bromide of potassium. We also, as 
well as others who have followed Simpson, have seen women who in successive 
pregnancies had brought forth dead or diseased children prematurely, carry 
on to term, and at last bear healthy children. 
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Fig. 105. 



Having traced the diseases which, on the one hand, seem primarily to 
affect the mother, and on the other traced those which seem primarily to 
affect the embryo, we may on this physiological basis study the diseases 
which affect the placenta, the intermediate organ. In this structure the two 
organisms, maternal and foetal, meet, and exert a reciprocal influence. 

The full description of the placenta, and of the relations between mother 
and fa?tus, given in the first chapters, renders it unnecessai-y to give more 
than such a brief recapitulation here as will enable us to trace the pathology 
of the placenta upon its proper anatomical and physiological foundations. 
We shall for this purpose state concisely the results obtained by the original 
investigations of Robert Barnes and Hassall, published in the " Medico- 
Chirurgical Transactions," 1851, and those of Robert Barnes in the "British 
and Foreign Medico-Chirurgical Review," 1854-5-6. 

The generally received doctrine of the anatomy of the placenta may be 
thus briefly stated. The organ is made up of a maternal and a foetal portion. 
The maternal portion consists of the utero- 
placental vessels, arteries, and veins, preserv- 
ing an unbroken continuity ; these vessels on 
entering the placenta push before them a thin 
investment of decidua, a membrane derived 
from the inner wall of the uterus. On the 
other hand, the foetal portion consists of the 
foetal-placental or umbilical vessels, arteries, 
and veins, also perfectly continuous ; these, 
which branch out from the umbilical cord on 
entering the placenta, carry before them an 
investment of chorion, the external membrane 
of the ovum. In the substance of the placenta 
these two portions, maternal and foetal, come 
into apposition. The changes effected between 
the blood circulating in the separate systems 
are wrought through the walls of the con- 
taining vessels and their decidual and cho- 
rionic investments. 

Goodsir's description differs in one point 
from that of Barnes and Hassall. He main- 
tains that the cells found investing the villi 
are continued from the decidua. " I saw that 
the great system of cells was a portion of the 
decidua all but cut off from the principal mass by the enormous development 
of the decidual vascular network, but still connected with it by minute files of 
cells which fill the cavities of the placental threads." It appears to us that 
decisive facts disprove the correctness of this view. 1. The structure of the 
membrane investing the umbilical capillaries which he describes as decidua 
is essentially different from that of decidua observed elsewhere. 2. The 
continuity of this membrane with the decidua is not clearly demonstrated. 




A CHORION-VILLUS CONTAINING BLOOD- 
VESSEL FILLED WITH BLOOD GLOBULES, 

NORMAL. (Robert Barnes.) 
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3. This membrane adheres in a very intimate manner to the underlying 
tissues of the vessels. 4. When it is stripped off, no intermediate membrane 
between it and the walls of the vessels is observed. 5. This membrane may 
be observed in very early ova to be continuous with the outer layer of the 
chorion. 6. Cells resembling those of the decidua are found external to this 
layer of cells, which, we contend, are chorionic. 

We shall assume, then, that this layer is chorionic — that is, foetal, and 
thence that its pathological changes are of primary or secondary foetal origin. 

The following classification of diseases of the placenta is adopted for con- 
venience rather than as the expression of a strictly physiological method, or 
as one that will be rigorously adhered to in description. 

1. Morbid conditions originating in the placental structure. 

2. Morbid conditions resulting from the state of the mother's blood 
brought into it, or from contact with diseased uterine structures. 

3. Morbid conditions secondary to disease or defective developmental 
force in the embryo. 

The lesions that may least doubtfully be ranged under this head are — 
mechanical injuries, as rupture of the tissues, congestion, extravasation of 
blood (by some authors called apoplexy or aneurism), inflammation, hyda- 
tidiform degeneration of the chorion. Fatty degeneration is sometimes 
primary in the placenta, more frequently, probably, of secondary origin. 
To what extent hypertrophy or atrophy are primarj^ is doubtful. Calcar- 
eous and osseiform deposits are most frequently connected with constitutional 
conditions of the mother, and their seat is commonly in the maternal tissues. 
We may put aside the mechanical lesions, such as laceration, as scarcely 
coming within the idea of disease. The first morbid condition, that which 
presents the least divergence from health, is congestion. As there are two 
distinct circulations in the placenta, so there are two distinct forms of con- 
gestion. The maternal placenta may be congested, the foetal portion may 
be congested. Strictly speaking, in the great majority of instances, each of 
these forms is connected with some abnormal condition of the circulatory 
apparatus, or of the blood of the mother or of the foetus. But either form, 
or a mixed form in which both the maternal and foetal placentas are con- 
gested, may, under some circumstances, depend upon simply local causes. 
In the case of a placenta of an advanced period, it must often be difficult to 
determine whether the maternal or foetal congestion predominate. In early 
ova, in which apposition of the two portions of the placenta is incomplete, 
the vascular condition of each admits of being more easily distinguished. 
We believe it may be stated generally that maternal congestion is more fre- 
quent in early ova, and that foetal congestion, or the mixed form, is more 
frequent in older ova. Foetal congestion in its simplest form may be ob- 
served in cases of delivery at the full term, in which the child is born alive, 
the cord having been tied on the placental side as well as on the foetal side 
of the point of division by the scissors. In such a case the vessels of the 
cord are seen to be greatly distended, presenting the appearance of varicose 
enlargements. Tracing the vessels back, a similar appearance is seen on the 
foetal surface of the placenta. The whole mass of the organ is firm, rounded, 
of a dark purple, and gorged with blood. The vessels of the villi, examined 
by the microscope, are seen crammed with blood-corpuscles, and enlarged 
from distention. This state might be called mechanical hyperemia. 

The illustration given by Simpson marks a second and more advanced 
degree of congestion. He refers to the condition of the placenta in cases in 
which the child's heart has been long impacted in the pelvis. The physical 
conditions resemble those just described. Rokitansky gives a precisely 
similar description. We witness the counterpart of congestion of the pla- 
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centa in the iutensely livid hue and swelling of the face of the child, arising 
from stagnation of the blood from long-continued pressure. These are ex- 
amples of foetal or chorionic congestion. If we bring to our aid the physio- 
logical homology of the placenta and the air-breathing lung, we shall have 
no difficulty in understanding how the placenta may be exposed to conges- 
tion, inflammation, and effusions from analogous causes to those which in- 
duce similar lesions in the lung. In the adult death by asphyxia is read in 
the lung ; in the foetus, it is read in the placenta. The true foetal trachea is 
constituted by the utero-placental arteries, which convey to the* cavernous 
structure of the placenta the oxygenated blood of the mother. If this flow 
be intercepted, the foetus dies of suffocation. If blood not duly oxygenated, 
or blood impregnated with some noxious ingredient, is supplied, again, the 
foetus dies of asphyxia, or of poison, just as the adult would perish if made 
to inhale carbonic acid. This is illustrated by the following observations, 
which answer to all the requirements of experiments ad hoc. A case occurred 
in which we deemed it necessary to bring on labor at the seventh month. 
When the labor had made some progress the cord fell through into the 
vagina. Thus the pulse of the unborn child could be watched. When the 
uterus was quiescent, the pulsations of the cord were 80 in the minute and 
strong. The torpid uterus was roused to action by galvanism. During 
every contraction so induced, the pulsations became first intermitting, feeble, 
then stopped. Had not the galvanic stimulus been withdrawn, the child 
must have died of asphyxia. Being withdrawn, blood flowed again into the 
placenta, the fwtal circulation was again set in motion, and the pulsations 
returned. Presently, uterine contractions came on spontaneously. The 
same phenomena were observed. In another case the child was born pre- 
maturely, scarcely viable; the uterus contracted strongly ; the cord was not 
tied. The firm contraction arrested the placental circulation. The child's 
life depended upon breathing air. It gasped feebly ; the heart beat 90 in 
the minute. The gasp at an end, the pulse fell to 60. Respiration excited 
artificially, the pulse rose at once to 90, and dropped again to 60 as respira- 
tion ceased. And so, for a considerable time, the pulse ebbed and rose as 
respiration ceased or returned, and this even after the cord was severed. 
Now, precisely the same effect upon the heart's beat had been watched by 
the stethoscope before birth, the pulse falling on uterine contraction, rising 
during its relaxation. We do not know of any other recorded observations 
which so conclusively prove the equivalence of aerial and placental respira- 
tion. It would be extremely interesting to institute observations upon the 
influence of asphyxia in the mother upon the placental circulation and 
thence upon the foetus. They might be made upon the lower animals. 

This form of congestion may be called foetal. In placentas approaching 
maturity, foetal congestion is probably in most cases accompanied by mater- 
nal congestion, constituting a mixed form, or general placental congestion. 
In the same manner as asphyxia in the air-breathing animal induces conges- 
tion of the lung, so does interruption to the flow of maternal blood through 
the placenta — that is, asphyxia in the blood-breathing embryo — induce con- 
gestion in the foetal vessels of the placenta. 

The Causes of Blood Extravasation in the Placental Tissue. — • 
Certain tissue alterations of the placenta, as fatty degeneration, are the most 
constant factors. Other causes are the causes of congestion. Thus all con- 
ditions that lead to deterioration of the mother's blood — anaemia and hyperie- 
mia, defective power of circulation, excessive vascular tension — may lead 
through congestion to extravasation. To enumerate these conditions would 
be to give a list of all those diseases which cause dyscrasia of the blood, or 
toxsemia. The zymotics — typhus, smallpox, measles, scarlatina, acute rheu- 
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matisra, acute inflammation, especially pleuritis and pneumonia ; many 
chronic diseases, as phthisis, scrofula, scurvy, obstructive heart disease, cir- 
rhosis of the liver, granular degeneration of the kidneys, some uterine or 
ovarian diseases; and diseases leading to exhaustion, as hemorrhages or 
lactation. 

The Forms in which Blood Extravasations are found in the Pla- 
centa. — The maternal source and seat of hemorrhage are most unequivocally 
manifested in early abortion. In young ova the entire decidua is often 
found thickened to an enormous extent by infiltration with blood, part of 
which is still fluid, part freshly coagulated, part condensed into firm masses 
of fibrin. Most commonly the decidual cavity, the space between the de- 
cidua uterina and the decidua reflexa, is free from blood; but the quantity 
eflfused into the substance of the decidua compresses the uterine and reflected 
laminte together, obliterating the cavity. Sometimes the efl^lision is entirely 
limited to the decidua ; but occasionally some escapes beyond the limits of 
this membrane, and flows into the loose tissue formed by the villi of the 
chorion. Very rarely is the membrane of the chorion or the amnion ruptured 
so that blood is found in the cavity of the amnion. When this does happen, 
it is probably owing to the violent compression exercised by the contracting 
uterus during the act of expulsion. But although rarely rupturing the 
amniotic sac, the blood eff'used or forced into the yielding tissue of the cho- 
rion-villi or new-forming placenta forms rounded masses that push the mem- 
brane of the amnion into irregular knobbed elevations, which, looked at from 
within, have, in their bluish-black color, irregular shape, some resemblance 
to varicose veins. This is the condition described by Baudelocque and 
Granville as " tuberculated ovum," an unfortunate name, as suggesting a 
false idea of the pathological nature of the affection. Specimens of ova 
affected in this manner are to be seen in most museums. 

Hemorrhage may also take place between the uterus and the decidua, or 
between the two layers of the decidua. Sometimes the eff'used blood forms 
a uniform layer of considerable thickness lying between the decidua and 
chorion, so as completely to invest the ovum. 

In ova a little more advanced, that is, when the placenta is marked out, 
it is very rare to find extravasation of blood in the decidua without also 
finding blood in the substance of the placenta. In this structure the blood 
is commonly seen in more or less rounded masses, the villi and loose paren- 
chymatous tissue being torn, and sometimes broken up, so that unless por- 
tions be submitted to microscopic examination the placental tissue might not 
be recognized. 

In ova of a still more advanced period, when the placenta is fully formed, 
the appearances assumed by hemorrhages are different. The decidua is no 
longer so thick or vascular as in the earlier period ; the placenta itself has 
become the chief seat of vascular development. The almost exclusive seat 
of blood extravasation is now the body of the placenta. 

Blood eff"usions into the placenta appear in three principal forms: 1. The 
extravasated blood forms for itself a wide irregular cavity in the centre of 
a cotyledon, often communicating with smaller cavities in the vicinity. That 
a cavity of this kind be formed, it is obvious that a considerable quantity of 
blood must be eflfused suddenly, and this cannot take place without tearing 
or breaking up the delicate tissues. The tissue surrounding the cavity is 
stained dark and brown-red by imbibition. Owing to the laceration of the 
placental tissue and the compression caused by the eff*used blood, it is seldom 
that we are able to find remains of villi in the extravasation ; but in the 
periphery of the cavity, villi altered in various ways are detected. The 
condition of the blood will vary according to the length of time it has 
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escaped. It may be fluid, semicoagulated, or quite solid. 2. The extrava- 
sations may assume a lobular form, and be enclosed in sharply defined 
cavities, varying in size from that of a bean to that of a walnut. The seat 
of these may be near the foetal or the uterine surface, and may cause pro- 
jections, seen and felt under the normal tissues. 3. Scanzoni describes 
another form, in which one or more cotyledons are found, dark-colored, hard 
to the touch, the tissue more fragile, but no cavity containing blood. On 
section, however, there are seen several pear-shaped, dark-red foci, contain- 
ing fluid blood, surrounded by hypertrophied tissue. Scanzoni has found 
this form exclusively in cases in which a long-continued pressure upon the 
cord, as in breech-births, prolapsus of the cord, etc., has arrested the circula- 
tion. He infers that these extravasations arise from rupture of the foetal 
vessels. 

The Changes undergone by the Effused Blood. — If abortion and 
exclusion of the placenta do not follow immediately upon hemorrhage into 
its parenchyma, the blood soon loses its fluidity and dark color. The mass 
first undergoes a separation into its fibrinous and serous elements. The freed 
serum partly infiltrating the surrounding healthy tissue is gradually ab- 
sorbed ; part, surrounding for a time the contracting fibrin, serves for a 
macerating medium, and helps to extract the coloring matter ; the fibrin 
goes on contracting, hardening, and losing color. It is now obvious that 
through the removal of the serum and the contraction of the fibrin, the 
fibrin, being all that remains, cannot occupy the same space as the mass 
originally effused ; the placental tissue is not contractile ; the surrounding 
structure does not, at least as a rule, collapse upon the diminished mass. 
There must, therefore, result a vacant space or cavity. Now cysts, or empty 
cavities of various sizes, sometimes as large as a walnut, are not very unfre- 
quently seen in placentas, and we believe that their formation may be 
accounted for in the manner described. We have found the tissues imme- 
diately surrounding these cysts more hardened than normal, and the villi 
more or less atrophied, obliterated, or absent. These cysts may properly be 
called apoplectic cysts, and are strikingly analogous in origin to the apoplectic 
cysts of the brain. The process described, resulting in the formation of 
cysts, may be looked upon as one of the modes of cure of placental hemor- 
rhage. In one case in which we found five such cysts, accompanied by 
consolidation of other parts of the placenta, obviously from extravasated 
blood, gestation went on to the full term, and the child was born alive, 
although very small and feeble. These cysts, as Millet and Bustamente 
point out, are generally found on the foetal surface. 

In some cases the extravasation is neither so sudden and extensive as to 
cause immediate abortion, nor so dependent upon one accidental transient 
condition as to end in one simple attack, leaving a large portion of the 
placenta unaffected, and tending to a cure. The morbid conditions may be 
persistent, even progressive, and the hemorrhage will be recurrent. Some 
cases of fatty degeneration are of this kind. In such cases we shall witness 
the appearance so faithfully depicted by Cruveilhier (see Fig. 106). We 
shall be able to trace in the same placenta all, or the greater number of, the 
transformations that sanguineous effusions can undergo. Confined to one 
cotyledon, or extending into several, we shall see k foyer, composed of several 
defined strata concentrically disposed, resembling closely the successively 
deposited layers of an aneurismal tumor. On making a section of a placenta 
so aflfected, the diseased mass will be seen embedded in the tissue proper; the 
layers of the circumference are composed of fibrin condensed and freed from 
coloring matter. These are evidently the result of eff*usion of a date long 
anterior to the expulsion of the placenta. Internal to these are layers of 
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fibrin less condensed, and deprived to a less extent of the coloring matter — 
the result of more recent effusions. The centre is occupied by blood partly- 
coagulated, and still dark-red or black — the result of effusion immediately- 
preceding the expulsion of the placenta. Accompanying this condition, it is 
usual to find the tissue surrounding the seat of effusion more or less infiltrated 
with blood, partly indurated from the consolidation of this blood. 

Fig. 106. 




Apoplexy of placenta. (Cruveiliiier.) 



In another form of recurrent placental hemorrhage the blood is not 
extravasated in one or two large foyers, as in the preceding case, but in 
numerous small round masses, dispersed throughout every part of the organ, 
and having healthy tissue between them. In a placenta affected in this 
manner, we may sometimes see individual foyers exhibiting blood or fibrin 
in the different stages of metamorphosis that indicate distinct periods'of 
extravasation ; and also different foyers, some showing the hard, colorless 
fibrin of long standing, and others consisting entirely of freshly extrava- 
sated blood. In such cases there is commonly some disease of the placental 
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tissues, as fatty degeneration, predisposing the vessels to yield under moderate 
tension. 

Still another form of placental hemorrhage especially deserving attention 
is that occasioned by partial detachment, as in placenta prcevia. Here the 
phenomena presented by extravasation of blood into the placenta may be 
observed in all their simplicity. The hemorrhage depends upon purely 
mechanical causes, and the elements of the placenta and the blood itself may 
be perfectly healthy. Here, also, we have frequently the opportunity of 
observing the different appearances assumed by different portions of blood 
poured out at different epochs. It is a familiar fact that when the placenta 
is implanted on the lower segment of the body of the uterus, the patient is 
liable to successive hemorrhages occurring at intervals more or less distant. 
It was advanced by Gendrin, and maintained by J. Y, Simpson, that the 
occasional arrest of the hemorrhage in these cases was owing to the coagula- 
tion of the blood poured into the separated portion of the placenta. This 
coagulation undoubtedly takes place, but it is not enough to explain the 
whole case. How the flooding is arrested will be shown when describing 
placenta prsevia. In these cases the blood is certainly maternal. The 
mother shows unequivocal marks of the loss of blood, whilst the child ex- 
hibits no such loss, unless some of the larger umbilical vessels have been 
accidentally ruptured. 

3Iasses of fibrin are not uncommon in the placenta. What is their signifi- 
cance? These facts must be noted. They are frequently found sharply de- 
fined in the midst of healthy placental tissue ; their most frequent seat is 
immediately under the foetal surface. The child is born alive at term. The 
inference is that these masses have little pathological importance. 

Another question is — What is their origin ? They may be supposed to be 
the remains of blood extravasations, or simple exudation of fibrin, or of in- 
flammatory effusion. Against the hypothesis of blood clots are the facts 
that they are perfectly homogeneous, and show no trace of blood-corpuscles 
or hsematoidin, thus differing from the apoplectic extravasations last de- 
scribed. Against the inflammation-hypothesis are the facts of the sharp 
limitation of the masses by healthy tissue and the absence of any symptoms 
indicative of this process. We believe the most frequent source to be exu- 
dation, as fibrin, from the foetal vessels. The blood of the foetus is hyperi- 
notic ; the seat is almost invariably near the foetal surface in the neighbor- 
hood of the large vessels gathering to run into the cord. Qualifying this 
statement, however, we must note that a frequent seat of the deposit is 
round the margin of the placenta near the circular sinus. Of this we have 
seen remarkable examples, and we made a drawing of one case in which 
there was a thick layer of yellowish-white fibrin completely encircling the 
placenta, and which, contracting, had so raised the edge all round as to 
convert the foetal surface into a cup. This is described by William Hunter, 
who calls it pleuritic blood. It is conceivable that this concentric marginal 
contraction might detach the placenta partially from the uterus, and so 
cause hemorrhage. Or the contraction might interfere with the circulation 
in the large umbilical vessels by compressing them. But we have not seen 
proof of this. Sometimes the mass is distinctly laminated, as if deposited 
at distinct times. 

In one case we thought the cause might be inflammation. The late Mr. 
Pretty brought a placenta with the following history. The patient had suf- 
fered intense pain in the hypogastrium during gestation, depriving her of 
sleep. She went the full time, and was delivered of a living child. She 
was a delicate, feeble woman. A considerable portion of the placenta re- 
tained the normal appearance externally, but, on cutting into it, nunierous 
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indurated portions were discovered, some having small cavities. One point, 
isolated, contained a recent coagulum surrounded by indurated tissue. The 
indurated part felt and cut like liver. The villi in the indurated parts were 
much smaller than normal, bloodless, some of their ends black and nodulated, 
their texture brittle. In this case there had probably been inflammatory 
action, leading to fibrinous effusion and hepatization (?), and partial degen- 
eration of the villi involved from pressure. 

Changes Undergone by the Fibrinous Masses. — As in the case of 
like deposits elsewhere, these masses are prone to fatty metamorphosis. 
Viewed in the mass, to the naked eye they look like lumps of fat, and for 
this they have been constantly mistaken. Under the microscope no pla- 
cental tissue is seen ; nothing but fibrillae of condensed fibrin filled with oil- 
granules. The "scirrhus," "tubercles," " steatomatous tumors" of older 
authors are nothing else but deposits of fibrin such as we are now de- 
scribing. Denman mentions it as "adipose substance," Wilde as " placenta 
obesa." This condition has also been frequently spoken of as " stearoid " or 
" fatty degeneration " of the placenta, and on this ground it has been imag- 
ined that Robert Barnes's discovery of fatty degeneration of the placenta 
had been anticipated. The two things are totally distinct. During his re- 
searches on the subject, many placentas with these fibrinous deposits were 
brought to him as examples of fatty degeneration. True fatty degeneration, 
as will be seen presently, is the granular change of the proper structures of 
the placenta, not the molecular conversion of accidental masses of effused 
fibrin. 

Inflammation. Placentitis. — A priori, inflammation may be predi- 
cated as possible. Wherever blood and bloodvessels are found, there, it may 
be inferred, inflammation may arise; and the blood of both mother and 
foetus is hyperinotic. But it is confessedly a diflScult study. The most sug- 
gestive marks of inflammation are seen in the membranes. A case recorded 
by Dance as inflammation of the fo3tal surface of the placenta is not, to our 
mind, free from doubt as to its nature. Ollivier's case is less equivocal. 
The membranes were thickened, whitish, opaque, and villous on their inner 
surface, and traversed by very fine vessels. The woman had suflfered pain 
and slight fever when four months pregnant. She was delivered at term of 
a live child. Thickening and opacity of the membranes are not uncommon. 
We have met with cases in which the membranes were so thick and tough 
that labor was arrested from this cause. The liquor aranii could not be dis- 
charged until an opening was made by puncture in the presenting pouch. 
The bands and strings occasionally found in the amniotic sac, strangling the 
foetal limbs, or making adhesions between the foetus and membranes or 
placenta, strongly suggest inflammatory effusions. Dubois takes this view, 
and says adhesions cause monstrosities. 

Inflammation was described by Brachet (1828). He compared placentitis 
with pneumonia. Hennig says the decidual cells swell, and split into a 
network of connective tissue. Thus yellow or white septa force themselves 
between the villous masses. The villi, at first swollen, become compressed 
and fatty, as well as a great part of the placenta. On the foetal surface 
eflTusions of blood and cysts form, and on the uterine surface brown-red 
knobs, which, wedge-like, with the apex downwards, penetrate between the 
villi. Later it assumes the appearance of contracted granular liver (hepa- 
tization), and thence leads to adhesions of the membranes or of the placenta 
to the uterus, and thus to disturbance of the placental stage of labor. The 
discolored portions, seized by inflammation, shrink, harden to a red, then 
lemon-colored, knob ; the exudation, for the most part of strings of connec- 
tive tissue, penetrates even into the substance of the uterus, so that it is 
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difficult to detach the placenta. Or the exudation falls into pus ; lobular 
abscesses form in the placenta (Chiari, Braun, and Spaeth), whence pycemia 
of the gravid woman or of the fo3tus may arise. The fatty and calcareous 
changes are of less importance. 

The gravid woman feels sometimes at the seat of the internal inflamma- 
tion, for several weeks, or even months, a dull pain or burning; if perito- 
nitis uteri supervenes, a stabbing or tearing is felt on deej) inspiration and 
in certain positions. 

In the villi inflammation causes nrst a gelatinous exudation (molecular 
infiltration), then the villi atrophy. The fate of the foetus depends upon 
the extent of this change. 

There is observed a tendency to recurrence of the same placentitis and 
symptoms in successive gestations. 

Chronic Inflammation. — Hennig once saw on the membranes a croupous- 
like exudation ; anastomosing pale threads penetrated to the foetal surface. 
A layer was formed which bound amnion and chorion intimately ; the mem- 
branes were thickened. 

In the placenta chronic inflammation appears under the form of connective 
tissue and thickening of the arteries. This last condition leads to hyper- 
plasia. The lumen of the vessels is narrowed or closed. The remaining 
villous tissue is compressed, atrophied, fatty. The consequences of this dis- 
ease of the vessels is serious for the fretus ; enlargement of the heart, causing 
enduring communication of the cavities, greater filling of the lungs and 
cyanosis, may ensue. 

It must, however, be noted that able observers deny the occurrence of 
inflammation. Not even the semblance of abscess can be accepted as proof. 
Robin says what has been taken for inflammation is nothing but a condition 
characterized by the transformations of blood-efliisions in diflferent degrees 
of progress. What has been regarded as pus consists of fine molecular 
granulations soluble in acetic acid, with white globules and sometimes 
red globules. If true pus is found, it comes from the uterine tissues and 
vessels. 

We see strong presumptive evidence that there may be decidual inflam- 
mation. Endometritis undoubtedly occurs in the non-pregnant. The con- 
dition known as dysmenorrhoea membranacea, depending as it does upon 
inflammation, does not absolutely exclude pregnancy. The result is com- 
monly abortion. Possibly inflammation of the maternal element of the 
placenta may arise under the influence of smallpox or scarlatina, diseases 
which commonly attack all the mucous membranes. 

Fibrinous Deposits. — It is interesting to consider the analogy of the 
structure of the placenta with that of the liver. In both organs there is a 
large volume of blood slowly moving. It may be surmised that impurities 
derived from the foetus coming in contact with the maternal blood may 
cause precipitation of fibro-albumen. The form and size of the deposits 
found on the foetal surface render it probable that they are thrown into the 
maternal cavernous structure as injected size may be. Villi close around 
these deposits may be quite healthy, and sometimes atrophied villi are in- 
volved in the edges of the fibrinous masses. 

ScLEROSi?!. — Bustamente describes as sclerosis an alteration appearing 
under the form of a red fleshy lobulated smooth mass, homogeneous and 
dense, resembling the tissue of the thymus. The affected part adheres 
partly to the foetal surface of the placenta; the healthy tissue is driven 
back'and compressed. At the level of the mass thus affected the mucous 
layer covering the maternal surface of the placenta can be detached, which 
is impossible in the normal state. 
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Calcareous Deposits. — Not unfrequently the maternal surface of the 
placenta exhibits a number of whitish opaque specks lying just beneath the 
decidual membrane. These specks have a gi'itty feel, and are, in fact, earthy 
deposit. It is usually amorphous, but sometimes it presents acicular crystals ; 
effervesces freely with hydrochloric acid, and turns yellow with nitrate of 
silver. The decidua covers the specks like a coat of transparent varnish, 
but in places the appearance is as if the decidual covering were rubbed off; 
the earthy specks are then naked. This is accounted for by the tearing 
away of the placenta from the uterus, some of the decidua remaining behind. 
Unusual adhesion of the placenta is one of the phenomena observed in this 
affection. That it is mainly a decidual affection is further seen by tracing 
the septa between the placental cotyledons ; the same deposits are seen in 
these offshoots from the decidua. Again, tlie foetal vessels and other struc- 
tures show no trace of the affection ; they may be quite healthy, full of blood, 
and the foetus be born alive, and strong. It is astonishing to observe in some 
cases how extensive the deposit may be without interfering perceptibly with 
the function of the placenta or the welfare of the child. In some cases the 
maternal surface is plated or cased with thick crusts of earthy or bony 
matter. 

These deposits are, in our experience, frequently associated with scrofula, 
tuberculosis, and poor living. We do not know that this relation has 
attracted attention. The following case is an apt illustration : Mrs. A., 
pregnant for the first time, applied to Robert Barnes, when four months 
gone, on account of retroversion of the womb. This was rectified. She was 
then apparently in good health. Two mouths later she came again, suffering 
from emaciation, night-sweats, diarrhoea, " purulent expectoration streaked 
with blood, hoarseness," and lately, expectoration of "chalky matter, which 
she could crumble between her fingers ; " vomiting was severe. When labor 
set in she was extremely reduced, but she was delivered without difficulty of 
a full-sized vigorous boy. The maternal surface of the placenta was every- 
where studded with minute points of calcareous matter embedded in a soft 
cartilaginous-like substance. The placenta, in other respects, was normal. 
The patient sank, exhausted by phthisis, three weeks after labor. In another 
case the alteration was noted in three successive labors. The woman was of 
marked scrofulous diathesis, and at each labor had mammary abscess, also 
a frequent complication of the scrofulous diathesis. When these calcareous 
deposits are found in healthy subjects they may be regarded as simple 
deposits of excess of the calcareous matter called for by the foetus. 

The connection between calcareous deposit in the placenta and phthisis is 
very suggestive, and more so if we take into account the osteophytic deposits 
occasionally observed in the membranes of the brain. That it should occur 
in the lung of the mother, and in the foetal homologue, the placenta, is very 
remarkable. It deserves to be noted that the deposit takes place in maternal 
structure — that is, in the decidua. 

Another form of chalk-alteration is seen in the fcetal vessels. The signifi- 
cance of this is quite distinct from that of the decidual kind just described. 
Lobstein noticed this form. It has been taken to be atheroma of the 
placental vessels. In our experience it is more commonly found in associa- 
tion with fatty degeneration of the foetal villi and vessels. The ends of the 
villi become opaque ; the villi and their bloodvessels lose their functional 
capacity ; blood ceases to circulate in them ; and consequently if the affection 
extends to a considerable portion of the placenta, the foetus dies. In this 
respect, then, the calcareous affection of the foetal structures differs from that 
which attacks the maternal structures. It is, however, possible that both 
forms may be found together. 
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Chalk concretions are also found in the fibrinous masses efFusedfiu the 
placenta. 

It is interesting to note that there seems a special tendency to the chalky 
deposit or conversion in the uterus and adjacent structures. This is seen in 
phleboliths, in the calcareous investment of the foetus in ectopic gestation, in 
the calcification of fibroid tumors. We must also bear in mind the special 
want of calcareous matter to build up the foetal skeleton. 

CEbkma, or dropsy of the placenta, is not uncommon. Occasionally 
we see a placenta greatly exceeding the normal bulk, friable, paler than 
natural, and full of water. If suspended, a large quantity of thin serous 
fluid will ooze away, and the residual placental tissue may be found some- 
what greater in bulk and weight than the normal placenta of corresponding 
age. The conditions which we have observed in connection with dropsy 
are : (1) dyscrasia, hydriemia of the mother ; (2) sometimes the mother has 
anasarca or ascites ; these two conditions may arise from heart, liver, or 
kidney disease in the mother; thus we have found albuminuria to coexist; 
(3) dropsy and peritonitis of the foetus. • 

Dropsy of the placenta almost necessarily entails hypertrophy of the pla- 
cental villi. When watery blood, deficient in nutritive and oxygenating 
power, is brought to the placenta from the mother, an attempt is made to 
compensate for the loss in concentration of power by calling into requisition 
a larger quantity of the inferior or diluted blood. The foetal villi and 
vessels grow — that is, undergo hypertrophy — in order to carry the increased 
volume. Some degree of fatty degeneration is commonly observed. 

The issue is commonly death of the foetus or premature labor. Abortion 
may be provoked in two ways : (1) the expansion of the placental tissue may 
not keep pace with the wants of the foetus, so that it is killed at six, seven, 
or eight months, and so labor comes on prematurely; (2) the bulk of the 
placenta may become so great and increase so rapidly as to exceed the 
accommodating capacity of the uterus, and so labor is excited. In such case 
the foetus may be born alive. 

Hypertrophy and atrophy are more especially affections of the foetal 
placenta. It is necessary to distinguish hypertrophy from hyperplasia. 
Hypertrophy strictly means increased expansion or growth of normal struc- 
tures. Hyperplasia implies the addition of new matter outside or in the 
substance of the proper tissues. It may, however, be said that hyperplasia 
generally involves more or less hypertrophy. The placenta must keep pace 
in bulk and efficiency with the development of the foetus. Generally speak- 
ing there is a relation in size between the foetus and the placenta. Gassner 
demonstrated this by weighing. If the maternal blood is rich, a smaller 
placenta may suffice ; if, on the other hand, the maternal blood be poor and 
watery, more placental tissue is required. In this condition we find one 
cause of hypertrophy. 

The anatomical condition consists in an enormous multiplication of the 
capillary ftetal vessels. These vessels and the chorion may, to the micro- 
scope, reveal little alteration of structure. 

It appears to us that Ercolani has confounded true hypertrophy with 
hyperplasia and fibrosis. 

Atrophy, like hypertrophy, is generally a secondary disease. The example 
described and figured by Cruveilhier as atrophy of the placenta, we believe 
to be an example of fatty metamorphosis occurring after the death of the 
foetus. Atrophy may be produced as the result of pressure upon the foetal 
vessels by effusions into the substance of the placenta ; or it may result from 
failing innate powers of the foetus. An atrophied placenta is small, pale. 
Some villi may be found comparatively sound, and carrying red blood ; but 
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even in this case the villi will be paler than the healthy [)lacenta. Points 
on the naaternal surface, genei'ally in the middle of the cotyledons, show 
recent vascular connection with the uterus — that is, the maternal element of 
the placenta retains some degree of vitality. 

Pigmentation. — Ercolani figures a fine example of melanosis in the cells 
of the serotina. Hennig states that pigment is found in the villi and their 
stalks after chronic stases, as from heart-disease and blood-disease of the 
foetus. 

Tumors have been described by Danyau and others. He is probably 
right in regarding them as due to sanguineous efl'usions. A remarkable 
example in St. George's Museum (xviii-8a), which we have examined, is of 
this nature. 

It may be stated provisionally as a general pi'oposition, that most of the 
morbid alterations observed in the placenta have their origin in exudations 
or extravasations of blood or of the elements of blood. 

Syphilitic Placenta. — Virchow describes an aborted ovum of from two 
to j;hree months, which had come from a woman who became aflfected with 
syphilis after marriage. The chief change was in the maternal part. The 
decidua was formed on an endometritis pajmlosa et tuberosa. He considers it 
probable that the tubercles were condylomata, having observed similar con- 
ditions of the mucous membrane of the uterus of syphilitic patients. Dohrn 
describes and figures^ a case illustrating Virchow's views, Ercolani, how- 
ever, says that researches on syphilitic lesions show that a form of disease 
regarded as analogous to the broad condylomata or the mucous papuke of 
Virchow occurs also in placentas whence the venereal element is excluded, 
and is nothing more than an angioma. This view is adopted by Hennig. 
We think, however, the presumption in favor of a special decidual affection 
due to syphilis is very strong. The uterine mucous membrane can hardly 
escape the fate of mucous membranes elsewhere. Upon this point Lebert 
should be consulted. 

Fatty Degeneration of the Placenta. — This affection and its im- 
portance as a cause of death of the embryo, hemorrhage, and abortion was 
first described by Robert Barnes.^ Under the title, "A New Disease of the 
Placenta," the publication of this discovery had been partially anticipated 
by Kilian.^ Soon afterwards other observers, especially Robin,"made further 
investigations. It is the same disease that attacks the heart, vessels of the 
brain, liver, kidney, and muscles of the adult. In proportion as it advances 
it unfits the structures attacked for the performance of their functions ; and 
hence, in proportion to the importance of these functions, the life of the sub- 
ject is imperilled. It attacks both the maternal and foetal elements of the 
placenta ; it cannot be always shown which was the first to suflfer, but it is 
almost certain that the other will soon fall under the like degeneration. 

It is desirable at the outset to distinguish between fatty degeneration, an 
aflTection beginning in living tissues, and fatty metamorphosis, a change 
which takes place in dead tissues. 

Fatty Metamorphosis. — When a placenta is retained in utero after the 
death of the embryo, it is liable to undergo fatty conversion, a change 
analogous to the adipocerous. It is marked by the general or universal 
character of the change, every part of the decidual and chorionic structures 
being nearly equally affected. No blood is found in the chorionic vessels; 
the proper chorionic investment of the vessels is lost in granular fat ; it easily 
separates from the vessels, and the vessels themselves hardly show traces of 



1 Mon. f. Geburtsk., 1868. ^ Med.-Chir. Trans., Feb. 1851. 
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their proper structure. To the naked eye the placenta is smaller than nor- 
mal ; it is pale, of a more or less fatty appearance, very friable instead of 
lacerable, like the normal placenta. On the maternal surface it may still 
show remains of recent vascular connection with the uterus. Generally in 
the centre of the cotyledons will be seen a blood-point or clot, the mark of 
a vessel torn on separation from the uterus. 

True fatty degeneration differs widely from the above description. In the 
first place it is generally partial, invading one or more cotyledons or part of 
them, forming in many cases diseased masses embedded in comparatively 
healthy tissue, thus giving evidence that it originated during the life of the 
foetus. In some cases we find, indeed, a living foetus with a placenta in pai't 
affected ; in others we find the disease more advanced and the fo?tus dead, 
but with some healthy placenta, the vessels still containing blood. To the 
naked eye the fatty placenta may exhibit masses of yellowish pale color, 
more solid than the spongy, healthy tissues surrounding them, and easily 
friable. Under the microscope we distinguish the precise tissues affected. 



Fig. 107. 




Decidual cells in fatty degeneration. (Rodert Barnes.) 



The maternal element or decidua presents the characters drawn in Fig. 
107. The decidual cells are studded over with minute spherules of oil, some 
are also on the surface, some on the coats of the vessels and in the cavities 
of the cells. In some cases there is also evidence of fibrosis of this mem- 
brane. 

The foetal portion, consisting of subdivisions of the umbilical vessels, and 
their chorionic investment, presents the following features. On placing a 
small portion in water, the first thing that strikes the eye is that the tufts of 
villi do not expand or float out as does healthy placenta, and on teasing 
with needles the extreme brittleness of the structure is apparent. Viewed 
with a half-inch object-glass, the villi are seen much broken up, opaque, 
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darker than usual, especially near their terminatious, which reflect a yel- 
lowish color. Magnified 420 diam., the villi are seen thickly studded with 
minute spherules of oil (see Fig. 108) ; the chorion is much altered, thick- 
ened, the nuclei are lost ; the walls of the vessels have also lost their nuclei ; 
spherules of oil are contained, some in the chorion, some in the walls of the 
bloodvessels, and many in the intervals or spaces between them ; the cavities 
of the vessels are mostly free from fatty deposition ; lastly, the vessels are 
destitute of blood. Some lobes which present to the naked eye a normal 



Fig. 108. 




Villi in fattv begenekation. (Robert Baknes.) 
A. Vessels invested with chorion, b. Vessels denuded of chorion, void of blood. 

appearance, yet show clear evidence of the same destructive change in pro- 
gress ; considerable fatty change is visible, and the nuclear structure of the 
walls of the bloodvessels and of the chorion is to some extent invaded. In 
these portions the distribution of the oil-molecules coincides with the course 
of the blood in the vessels. This observation shows that the condition of the 
blood itself is intimately connected with the origin of the deposit. 

What are the consequences of fatty degeneration of the placenta ? 1. It 
leads to abortion. If the change begins in the chorion or foetal vessels, these 
structures become unfitted for their functions ; circulation of blood and 
osmosis cease. If only a small portion of the foetal villi be affected, the re- 
mainder of the placenta may suffice for the nutrition of the foetus, which 
may be born alive. If the affection be at all extensive, the foetus will perish. 
When the foetus perishes, the utero-placental circulation quickly flags and 
ceases. The next step is gradual atrophy of the placenta, of the utero-pla- 
cental vessels, and decidua. These last retain for a time an impaired con- 
nection with the uterus. The foetal portion has perished with the embryo ; 
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the maternal portion, as a uterine structure, lingers on. This is especially 
the case in early abortion, where the cause appears to have had its origin in 
the embryo. The developmental attraction ceasing, the uterus itself is 
passing into retrogressive atrophy. Contracting upon itself, its capacity 
diminishes, and so soon as its walls press upon the contained ovum, the 
dia-staltic function is excited, and active contractions — labor pains — setting 
in, complete the detachment and expulsion of the ovum. 

There is an interesting illustration of this theory in that case of twin- 
pregnancy in which one embryo perishes at an early period of gestation 
whilst the other lives on. The dead ovum is not cast off' because the develop- 
ment of the uterus is kept up by the stimulus of the living embryo. The 
placenta of the dead foetus runs into fatty metamorphosis, maintaining only 
a very slight vascular connection with the uterus. 

If, on the other hand, the fatty degeneration begin in the decidua, as it is 
likely to do when the mother is diseased, the fojtal circulation soon suffers. 
The altered tissue of the decidua is unfitted for osmosis, the blood brought 
to it is poor, and so the circulation of the embryo suffers secondarily. In 
this case, which, it may be presumed, is seen in syphilized women, abortion 
occurs at an earlier period than is generally the case when the cause- is 
embryonic. 

2. The Relation to Hemorrhage. — In many cases the affection proceeds with 
unequal rapidity in different portions of the placenta. The affected portions 
differ from normal placenta in consistency ; they are no longer spongy and 
yielding, but more or less solid, and the vascular connections with the uterus 
have become partially weakened. Hence, under the peristaltic movements 
of the uterus, the diseased portions of the placenta failing to keep in uniform 
relation, the weakened vascular connections break, and, the severance extend- 
ing to the healthier vessels, hemorrhage follows, and commonly abortion 
results. 

In some cases, however, where the affection is more general, the circulation 
may be so far arrested before the placenta is cast that, when expulsion occurs, 
there may be very little hemorrhage. The placenta then falls like an etio- 
lated leaf from a tree. 

Fatty degeneration of the placenta may explain some cases of hemorx'hage 
during gestation which are attributed to placenta prrevia. 

" It has long been discussed," says Ercolani, " whether the alterations of 
the placenta were the effect or the cause of the death and destruction of the 
embryo. Most moderns concur in holding that these alterations are the 
cause of the death of the foetus, but some seek to honor the dictum of 
Aristotle that the death of the foetus is the cause of the alterations in its 
involucra and placenta." In some cases undoubtedly, clinical observation 
does not avail to determine if the disease had begun in the foetus or in the 
placenta. On the other hand, numerous cases establish the fact that most 
of the diseases described may arise and make some progress during the life 
of the foetus. This fact it is that invests the study with so much interest, 
physiological and pathological. 

The consensus of opinion in favor of Robert Barnes's proposition, much 
contested at the time of its enunciation, that fatty degeneration is a cause of 
hemorrhage and apoplexy, seems conclusive. Bailly does not admit that 
apoplexy occurs in healthy tissue. Robin says apoplexy is the necessary 
consequence of fatty degeneration. His view is adopted by Charpentier. 
Ercolani distinctly recognizes it. He says the pathological cause of hemor- 
rhages which had hitherto escaped observation is the fatty degeneration of 
the cells of the serotina. This, he says explains the frequency of abortion 
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by hemorrhage in the early months. Ercolani points out that Robert Barnes 
was the first to describe this change.' 

The etiology of fatty degeneration. One hypothesis, advocated by Druitt,^ 
is that the process is a normal one preparatory to the detachment of the 
placenta at labor. This may be called a physiological heresy. If, as we 
have seen, the constant effect" of the change were to destroy the functional 
capacity of the tissues affected, the foetus could not live. And in propor- 
tion as the term of gestation advances, the foetus, growing at an accelerated 
rate, requires more and more blood and more placenta. The facts are, as 
stated in Robert Barnes's first " Memoir," that a slight degree of granular 
change is seen in every placenta, but in no such degree as can by any stretch 
of theory be considered favorable to detachment. 

The part in which the normal fatty change is most common is round the 
margin of the placenta. The atrophy of the superfluous villi on that part 
of the chorion not wanted for placenta is effected by fatty degeneration. 

The separation of the placenta is an abrupt violent mechanical process. 

We believe that the fatty villi around the margin of the placenta observed 
by Druitt are chiefly degeneration of those villi which could not contract 
proper relation with the decidua, and therefore become atx-ophied like those 
villi which grow at a distance from the placenta. 

The Inflammatory Hypothesis. — This is probably true of a certain 
number of cases, but it has not been clearly proved. Ercolani maintains 
that it is nothing but a hyperplasia of the cellular element of the parenchyma 
of the villi, which may be simple or complicated with fibroma of the glandu- 
lar organ (serotina). That hyperplasia enters as an important factor in 
many cases we have no doubt. But the change demonstrably affects the 
foetal vessels as well as their chorionic investment, and in some cases begins 
in the coats of these vessels. 

A frequent cause is : (1) Original defective vital force of the embryo ; 
(2) another is defective nutritive value of the mother's blood ; (3) a third 
cause may be a compound of faults of the blood and tissues of mother and 
child. 

Cystic degeneration of the chorion ; myxoma (Virchow). 

Hydatidiform Degeneration of the Placenta. Vesicular mole 
(^Blasenmole, Traubenmole, Germ. : vSarlg^ -i-<^og^ a watery vesicle, Galen). 
This, of all the diseases to which the placenta is liable, is most obviously 
chorionic. It is not a very frequent disease, but there is no other disease the 
general appearance of which is so familiar. Specimens are found in most 
museums. When advanced there is no overlooking it. In its incipient 
stages, in some cases of very early abortion, we have, however, known it to 
escape detection, until the chorion was examined with a lens or a low power 

' "Ad ogni modo credo che Barnes (1853) e Robin (1854) fossero i primi a fare 
speciale parola di questa lesione patologica, che indicarono, come ho detto, coi nomi di 
alterazione grassosa o di degenerazione fibro-grassosa della placenta." This statement 
is necessary in vindication of priority. Dr. More Madden, in article " Diseases of the 
Placenta," in Quain's Dictionary, 1882, has the following passage: "The late Sir 
James Simpson, Virchow, and Dr. Druitt, as well as some earlier writers, have dis- 
cussed the nature of this afi'ection, on which more light has since been thrown by Dr. 
Barnes's papers in the 34th and 36th vols. 'of the Medico-Chirur. Transactions." The 
facts are that Barnes's Memoirs were published in 1851 and 1853, that Simpson referred 
to the subject in a very imperfect manner in 1856, and that Druitt avowedly followed 
the researches of Barnes, his Memoir being read at the Medico-Chirurgical Society in 
1853. Dr. Madden has cordially admitted to us that he had fallen into error. But 
the Dictionary continues to be issued without correction ; hence the call for this vindi- 
cation. 

2 Med.-Chir. Trans., 1853. 
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of the microscope. The names " vesicular mole " and " Blasenmole " describe 
sufficiently the appearance presented to the naked eye. This is represented 
in Fig. 109. A study of this figure will dispose of one error frequently 
associated — namely, that the hydatidiforra mole is constructed on the pattern 
of a bunch of grapes. The difference is this : the grape-bunch consists of a 
central stalk giving off rami and twigs, each of which bears a simple berry ; 
the mole consists of a membrane or bladder for basis, the chorion, from the 
surface of which a new generation of cysts is formed, each one of which has 
the property of developing one or more daughter-cysts. Berry grows out of 

Fio. 109. 




Bhanch of hydatioinous placenta as seen by naked eye. (EaCOLANI.) 
a. Chorion. b,b. Trunks and branches of villi, c, c. Hydatiginous vesicles, d, d. Branches of vesicles. 

berry, and the stalks do not unite berries with principal stems, but berries 
with berries, and lastly with a central mother-cyst. The nearest similitude 
is found in the growth of the cactus or prickly-pear, in which plants, from 
each leaf or stalk, new stalks bud out, which in their turn give off other 
stalks. It is a process of germination or continuous budding. The German 
name " Traubeumole" should therefore be discarded. 

We may here dispose of another error suggested by the name " hydatid 
mole," sometimes used. It was at one time considered that the vesicles were 
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true hydatids; and it is related that Percy (1811), believing in this, chival- 
rously defended the chastity of two women who were delivered of hydatid 
moles. He saw in the vesicles signs of life. No one since his time has 



Fig. 110. 




TEJiWIN.\.L EXTKEMiry OF A H YPKnTIiOPIIIC CIIOIUON-VILLI'S. (ErCOL.^NI.) 

d, d. Ejiitheliiil iieoiilasiiis siiringing from surface of villus. 

witnessed this, so that his cases remain in their isolation appealing to 
credulity. 

It is nevertheless true that real hydatids may make their way into and 
through the uterine wall. No tissue in the body is absolutely secure against 
their attack. Braxton Hicks and Hewitt relate examples. 

Fig. 111. 




Budding growth or chorio.n-villi. 
a. Choriou-invc'stuient of villus, o'. Villus chorion peeled off. h. Budding of villus. 

To form a clear conception of the origin and nature of this disease, we 
must return to the structure and development of the young chorion-villi. 
These grow or increase by bud-like processes (see Fig. Ill) — pyriform, 
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clavate, or fusiform, the narrow part connecting them like a stalk with the 
end or side of the villus; or sometimes the extremity of a villus appears 
enlarged, and divided into a number of lobes, no contraction of a part re- 
sembling a stalk ; sometimes the processes have a vesicular appearance, and 
still there is no disease. In perhaps the earliest ovum (lent us by Dr. 
Sharpey) which we have had an opportunity of examining — probably not 
four weeks old — the termination of every villus exhibited a simple or com- 
pound lobular appearance, or distinct projection ; and some villi had pro- 
cesses from their sides. At a later stage of growth, instead of the clavate 
or fusiform processes, there are seen cylinders of greater or less length, but 
still bearing a resemblance to the primitive shape in the dilated extremities. 
These are young villi. Often upon these, again, secondary processes, or 
buds, may be observed. Inasmuch as the rapid growth of the foetus towards 
the term of gestation is ever calling for increased expansion of placenta, 
fresh villi are constantly forming. These buds are accordingly seen on the 
villi of placentas approaching maturity ; but they are far less frequent than 
in early ova. 

Now it appears that under the influences of a perverted developmental 
force, these buds, instead of growing into villi, carrying bloodvessels, may 
dilate into true vesicles or hydatidiform cysts. Such a perverted growth 
necessarily involves the destruction of the placenta as a respiratory organ, 
and the consequent death of the embryo. Having examined a great number 
of ova of different epochs, we have become familiar with various appearances 
which can neither be referred to healthy villi nor to hydatidiform degenera- 
tion. We have noted bodies attached to villi which, although evidently of 
the same origin as the ordinary budding villi, were yet so different in some 
of their characters as clearly to have failed as villi, and which, nevertheless, 
were not recognized as hydatidiform cysts. We are disposed to regard these 
as marking an intermediate stage or ti-ansition into cystic degeneration.' 

The more advanced stage is thus described by Paget: "Certain of the 
proper villi of the chorion deviating from their cell-form, and increasing 
disproportionately in size, form cysts which remain connected by the gradu- 
ally elongated and hypertrophied tissue of the villi. On the outer surface 
of the new-formed cysts, each of which would, as it were, repeat the chorion 
and surpass its powers, a new vegetation of villi sprouts out of the same 
structure as the proper villi of the chorion. In this begins again a similar 
development of cysts, and so on ad infinitum. .Each cyst, as it enlarges, 
seems to lead to the wasting of the cells around it; and then moving away 
from the villus in which it was formed, it draws out the base of the villus, 
which strengthens itself, and forms the pedicle on which the cyst remains 
suspended." The disease presents a curious example of a structure endowed 
with independent formative force continuing to grow — a pure parasite — for 
itself alone, having ousted the original parasite, the embryo. 

The cystic degeneration generally attacks all the chorion-villi, including 
those not destined to form placenta. Michael describes a case in which a 
patch of cystic chorion-villi^ grew at a distance from placenta, which itself 
was healthy. 

In many cases the diseased villi send processes far into the wall of the 
uterus, the cystic growth extending along the maternal tissues. This might 
be expected since the normal villi shoot into these sinuses (see Fig. 112). 
The difference is, that along with the cysts there penetrates neoplastic mat- 
ter, and the growth is more active, leading in some cases to strong, even 

' On the Disoaec^ of the Phicenta, Brit, and Foreign Aled.-Ch'r. Keview, 1854-5-6. 
-' Beale's Arc-liives, No. IV. 



406 



DISEASES OF THE PLACENTA. 



insepamble union. R. Cory gives a most interesting example, in which cystic 
villi penetrated deeply not alone into the interior wall, but also into a poly- 
poid fibroma projecting into the cavity of the uterus. The patient died of 
hemorrhage. A similar case^ is recorded by R.Barnes; a fibroid tumor 
also coexisted. This patient also died. 

Two conditions are constantly found in connection with this cystic degene- 
ration : hypertrophy of the decidua as well as of the chorionic tissue, and 
fatty degeneration. Ercolani says there is a remarkable neoplasm of the 
epithelium of the chorion-villi. Wedl and Robin described the affection as 
a dropsy of the villi, but this view Ercolani denies. He also denies Vir- 
chow's theory adopted by Hennig, that it consists in a myxoma of the villi. 
It must, however, be admitted, that tissue in all respects resembling myxoma 
is constantly found in the mucous tissue between the central vessel and the 

Fig. 112. 




PENETBA.TION OF CHORION-VILLI INTO UTERINE SINUSES. (SCHRCEDER VAN DER KOLK.) 

a. Vessel, b. Villi in uterine sinus. 

epithelium of the villus. Virchow and H. Miiller attribute the origin of the 
hydatidiform change in the villi to this morbid thickening of the decidua, 
thus assigning a maternal cause. 

The causes of hydatidiform degeneration are obscure. It occurs in young 
and apparently healthy women. We have known several instances of women 
bearing one or more healthy children at term, j,hen a hydatid mole, to be 
followed by healthy pregnancies, and this to the same husband ; and we 
have in some instances been able to exclude with reasonable certainty all 
suspicion of syphilis on either side. Nor could we, in many cases, detect 
evidence of other diathesis. Still it may well be that syphilis, by affecting 
the decidua, may now and then be a predisposing factor. In several cases 
there has been a complication with Bright's disease or albuminuria. Dr. 
Woodman narrated cases,^ and some we ourselves observed, in which it 
seemed clear that the kidney disease existed before the gestation began. 
Looking at the coincidence of three forms of dropsy — anasarca in the mother, 
cystic dropsy of the placenta, and dropsy of the foetus — it seems probable 
that there existed a causative relation. On the other hand, in many cases 
no albuminuria has been detected ; and in some cases it is certain that 
albuminuria arises under the influence of the mole-pregnancy, as it does in 
normal pregnancy. 

Dr. Hugh Thomas relates'' a case in which a hydatidiform mass, weighing 

' Obsletr. Trans., vol, xx. 2 Qbgt. Trans. Brit. Med. Journ., 1883. 
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3 ; lbs., was removed from the uterus. Complicating jaundice disappeared 
when the uterus was emptied. 

Two theories in this connection have to be discussed, on account of their 
clinical and medico-legal relations. The one is, that the cystic change starts 
from the death of the embryo ; the other is, that the change may start in a 
portion of the placenta left adherent to the uterus after an ordinary labor. 
These two theories have, to some extent, a common basis. Both postulate 
that the change is independent of the embryo. If we arrive at a definite 
opinion upon the validity of either of these theories, we shall have gone far 
to solve both. Let us first examine the evidence in support of the theory 
that the disease follows upon the death of the embryo. The theory is sup- 
ported by Mikschik and Graily Hewitt. 

Presumptive evidence in favor is drawn from the general rule that where 
hydatidiform degeneration is extensive, no embryo can be found. But it 
must not be assumed that this is universal. There is a specimen in 
St. Thomas's Museum showing a four months' embryo with hydatidiform 
placenta; the amnion is apparently healthy. 

In opposition to this argument, moreover, there are well-authenticated 
cases of living children having been born in association with vesicular dis- 
ease of the placenta. Thus Perfect relates that he was called to a case with 
excessive discharge of waters, and lingering labor. The child large, lived. 
The mother got up in ten days. The placenta, he says, had a particularity 
" which I never before or since remember to have observed, for part of its 
external surface was vascular and divided into small lobes, and the other 
part of a jelly-like substance spread with vesicles filled with water." The 
woman informed Perfect that from the second month of her being with child 
to the time of her labor she had frequently discharges of water coming away 
involuntarily. 

Villers ^ relates that a woman first passed hydatids, then a foetus 10 inches 
long and of more than five months' development. Its heart-beat was faintly 
heard shortly before delivery. The umbilical cord ended in a few loose 
threads, which sank in the midst of a mass of hydatids. A flap of mem- 
brane adhered so tightly to the uterus that he had to leave it behind. The 
woman died of metritis. 

E. Martin, of Berlin,- relates three cases. In case 1, abortion occurred at 
the end of the third month ; an embryo was found answering to this date ; 
the chorion-villi were affected with hydatidiform degeneration. In case 2 
labor set in at the eighth month with hemorrhage; the child was living; 
many parts of the placenta showed large vesicles filled with clear fluid on 
the outer surface, with spaces of healthy placenta. Case 3 was similar. 
Bleeding preceded labor at the end of the eighth month ; child dead-born ; 
vesicles of various sizes were found in the placenta. 

Krieger tells an instructive history in point. A woman was delivered 
prematurely of a child, which died immediately. The placenta was in 
hydatidiform degeneration, excepting a piece the size of a dollar. The 
foetus was dropsical, its kidneys very large ; the mother was also oedematous 
towards the end of gestation, urine not albuminous. In her next pregnancy 
she bore a child also premature and dropsical ; a large portion of the placenta 
was hydatidiform, but the greater half normal ; the child quickly died ; the 
mother was oedematous. In her third pregnancy she was again oedematous ; 
labor was induced ; the child, born also quickly, died dropsical ; there were 
some bladders on the border of the placenta, the rest was healthy, 

1 Schmidt's Jalirb., Band 39. ' Monatsschr. f. Geburtsk., Band xxix. 

3 Monatsschr. f. Geburtsk., 1864. 
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The cognate theory that ordinary placenta left in utero may undergo cystic 
degeneration is more difficult to disprove; and, it may be added, not less 
difficult to prove. How do we know, for example, that the cystic disease 
observed in a given placenta began after the death of the embryo? It is 
convenient to state a case as it is presented in practice. A woman is 
delivered of a child at term. After the lapse of three months or more a 
vesicular mole is discharged. There is evidence more or less satisfactory 
that the whole of the after-birth did not corfie away at the labor; and it is 
inferred that the portion then left underwent the cystic change. Perhaps 
the husband was absent; the question of chastity arises. Is the theory of 
cystic conversion of retained placenta to be adopted, or must we conclude 
that the mole is the product of a new conception ? Ruysch, Burns, Rams- 
botham, and Murphy affirmed the occasional occurrence of this post-partum 
conversion. Morgagni, most sagacious of pathologists, concluded that 
wherever the change is observed it began before the expulsion of the child. 
Our own observations lead us to adopt Morgagni's opinion. 

1. The cases of live children in connection with cystic placenta prove that 
the death of the embryo is not a necessary factor. 2. The history of cases 
proves that the disease in many cases begins early and proceeds rapidly to 
the development of large moles. 3. We have demonstrated the existence 
of the disease in ova not exceeding six weeks old. 4. There is this remark- 
able circumstance : the cystic formation is almost invariably found developed 
over the entire superficies of the ovuh]. The significance of this is clear. 
The change began so early as to attack the whole system of shaggy villi 
covering the chorion, preventing the atrophy of part which takes place in 
nf)rmal course when the placenta proceeds to concentration in a limited area. 
There is no concentration of villi or vessels towards an umbilical cord in 
those cases in which no embryo is found. The inference is that the early 
disorganization of the chorion-villi killed the embryo whilst yet minute and 
soft, so that it easily disappears by fatty liquefaction. We have seen this 
in process. The absence of embryo in most cases is thus accounted for. If 
the change proceeds less rapidly, as it does in exceptional cases, the embryo 
may survive and grow, and under the stimulus of its growth may maintain 
or produce a sufficient amount of working placenta. 

We think, therefore, that the hypothesis of conversion of mature placenta 
must be rejected. Still there is a plausible explanation of the case we have 
stated consistent with the "woman's chastity. It is found in the history of 
twin-gestations. One ovum may proceed to normal development, the other 
may pass into cystic degeneration, its embryo being destroyed. The healthy 
ovum, child, and placenta, may be born and thecystic ovum may be retained 
for awhile. The retention of the mole after the expulsion of the healthy 
placenta may be accounted for by the known intimacy of growth of the 
cystic mole to the uterus by penetration into its walls. Where this explana- 
tion cannot be applied, we are thrown back upon the conclusions, either that 
the cystic change began before the expulsion of the child, or that it is the 
product of a conception subsequent to the labor. 

Hall Davis relates a case^ of twin-conception in which one child was found 
connected with a normal placenta, and the other ovum was converted into a 
vesicular mole, without an embryo. Hildebrandt^ relates a case in which 
one ovum fell into hydatidiform degeneration, whilst a twin ovum did not, but 
contained a foetus very dropsical. 

Montgomery cites the following historical case. A lady four or five months 
pregnant expelled a quantity of hydatids, and subsequently, at the proper 
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time, gave birth to a living child, who developed into the celebrated Beclard. 
Is it not possible that in this case there was a twin conception, one ovum 
falling into degeneration and being expelled, whilst the other, healthy, went 
through normal development ? This conjecture is strengthened by Ingleby's 
case. "A woman after long-continued hemorrhage passed a diseased placenta 
of the hydatidiform appearance, but without any apparent foetus ; the os 
uteri closed, and to the surprise of all parties, the patient was delivered a 
few weeks afterwards of a mature child and secundines." 

Thk Clinical Evolution of Hydatidifokm Degeneration of the 
Placenta. — At the beginning the course of the gestation is hardly to be 
distinguished from that of an ordinary gestation. As it goes on, close obser- 
vation may discover that the rate of evolution of the uterus and abdomen 
differs from the norn)al. The size of the uterus, for example, does not tally 
with that which w'ould be expected on calculation. Presently, perhaps at 
the end of two or three months, discharges of blood, or water tinged with 
blood, occur. If minutely examined, vesicles may sometimes be found float- 
ing in the discharges. Abortion may occur within a few weeks ; the ovum 
may pass in a mass ; and unless examined by lens or microscope, the vesicular 
change may escape detection. We believe this event is not uncommon. In 
other cases, water and blood discharges recur ; the abdomen and uterus 
enlarge, but not with the regular progression of normal gestation. At last, 
suddenly in some cases, profuse hemorrhage sets in with pain, and the mole 
may be expelled compressed into the shape of the uterine cavity, and pre- 
senting a solid mass made up of hyperplastic decidua, infiltrated with blood, 
and the chorion degenerated into vesicles. Moles in this state differ in 
appearance from the specimens in museums. In these latter, the chorion- 
villi and cysts are floated out. In some recent moles, all the parts are com- 
pressed into a mass, and the vesicles may not be detected until specially 
sought for. But generally some may be seen cropping up on the surface. 
On cutting into the mass, a cavity is opened lined with a smooth serous 
membrane, the amnion. 

In other cases the mass loses cohesion even in the uterus ; the decidual 
connective tissue has broken up under fatty degeneration, the diseased villi 
fall apart, portions break off" and are expelled with blood and water, likened 
not inaptly to red currant juice with vesicles swimming in it. Discharges 
of this kind recur at uncertain intervals, with pain, the bulk of the uterus 
varyinsr in size. At length, under the usual signs of labor, the remains of 
the mole are expelled. When the disease has gone on for several months, 
the quantity of fluid and vesicular masses discharged may be very great, 
amounting to three or four quarts or more. In some cases, all the mole is not 
expelled, but hemorrhages go on, resisting ergot, expression, and calling for 
removal by the hand. The patient may sink under the loss of blood ; but 
the uterus fairly emptied, the subsequent course of things resembles that of 
normal labor — the uterus contracts, undergoes involution, and the breasts 
secrete milk. 

The woman is exposed in an unusual degree to the accidents of puerpery. 
Metritis, perimetritis, thrombosis, phlegmasia dolens, septictemia, may set in ; 
and these complications are especially probable in those cases in which the 
detachment of the diseased chorion is imperfect, owing to villi penetrating 
the uterine sinuses and thus growing into the uterine wall. 

Pecurrence of the Disease. — In some cases the disease recurs. Thus 
it recurred three times in Krieger's patient. Mr. Osborn relates (1865) a 
most interesting case of a young woman, apparently healthy, who in four 
successive pregnancies was delivered of a vesicular mole. It is remarkable 
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that her first two pregnaucies were due to one mau, aud the next two to 
another man. This history favors the hypothesis that the cause is not pri- 
marily embryonic. 

Treatment. — The treatment falls within the general rules relating to 
abortion. As soon as we get distinct evidence of vesicular formation, hem- 
orrhages and watery discharges occurring, the conclusion is justifiable that 
abortion must take place. If on examination the cervix is found open, it 
will generally be desirable to remove the ovum by the finger. Under.chloro- 
form, this operation can generally be carried out. But in those cases in 
which the diseased chorion sends off shoots into the walls of the uterus, com- 
plete detachment even by the hand is not always possible. Rarasbothara, 
Robert Barnes, and Waldeyer relate cases of this kind in which no line of 
demarcation between placenta and uterus could be felt. In one of Robert 
Barnes's cases the wall of the uterus was softened, more brittle, so that it 
was difiicult to avoid lacerating it. The patient recovered. 

The greatest care is necessary in these cases. It should be accepted as a 
rule to detach so much as will come away with reasonable force, and to leave 
the rest. It is better to encounter the possible reproach that " a bit of the 
afterbirth was left behind," than to risk lacerating the uterus. A second or 
third attempt may be made after a day or two to bring away what was left. 
And under the ecbolic action of ergot, quinia, and digitalis, the uterine 
muscle contracting may compress the intruded vesicles, and they will disap- 
pear by fatty metamorphosis and absorption, or with the lochia. It will 
generally be useful to paint the inside of the uterus with tincture of iodine 
and glycerine (1 in 5) once a week for a few weeks afterwards. 

Is there a Prophylactic Treatments — We know at present of no rational 
basis for such treatment. Where the disease has once occurred, the general 
indication is to promote in every way the health, local and constitutional, of 
the subject. Reflecting that in many cases, at least, hyperplasia of the 
decidua enters as a factor, the raucous membrane of the uterus may be use- 
fully painted with iodine, carbolic acid, and glycerine. 

Moles. — The term is generally employed to signify solid substances ex- 
pelled from the uterus. Substances more or less solid are cast out under 
symptoms resembling those of true abortion. It becomes important to deter- 
mine whether or no a given mass so expelled be the product of conception — 
that is, whether the process be one of true abortion. 

The substances included under the general term of moles are : 1, blood- 
clots, still retaining all the elements of blood, except a part of its serum ; 2, 
fibrin-clots, the serum, globules, and coloring-matter being in great part ex- 
pressed (these are sometimes called fleshy moles) ; 3, decidual tissue thickened 
with condensed blood ; 4, an early ovum, the decidua greatly thickened by 
infiltrated blood ; 5, a more advanced ovum, the chorion and decidua both 
consolidated by condensed blood ; 6, the hydatidiform or vesicular mole; and, 
7, a fibroid 2)olypus or tumor. 

To these we must add the "fibrinous polypus" and the "placental poly- 
pus," mostly observed after ordinary abortion or labor. 

The first point to establish is the presence or absence of ovular structures. 

1 and 2. Blood- or fibrin-clots sometimes present thin glistening mem- 
brane, suggesting amnion. But this is not enough to prove that the mole is 
of embryonic origin. On teasing the clot, we find nothing but blood con- 
stituents and fibrin in a state of fibrillation. 

3. Decidual tissue, again, may, with or without blood, be compacted into 
a mass, or free as shreds. But unless we detect by the microscope chorion- 
villi, the mole must be regarded as exclusively of uterine origin. 
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4 and 5. Ova, early or advanced, are identified by two distinctive charac- 
ters : tiie presence of chorion-villi, and a cavity lined by a smooth serous 
membrane — the amniotic sac. Generally, also, there is the embryo ; but in 
early ova and the vesicular moles no embryo may be found. 

6. The hydatidiform mole is recognized by the vesicular structure. 

7. The fibroid polypus is distinguished by its solidity, by its texture, and 
by the absence of chorion-villi. We have been summoned to attend the 
wife of a colleague for abortion. What was considered to be the ovum had 
passed. This substance was as large as a hen's egg. It was a fibrous poly- 
pus. Had the lady been single, or not living with her husband, her chastity 
might have been impeached. There was the apparent piece de conviction. 
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LABOR. 

TUE PROCESS OF PARTURITION: KXTRUSION OF THE FCKTUS ; EXTRUSION OF THE 

PLACENTA. 

Labors are divided into— 1. Spontaneous ; 2. Artificial. Other d'ivisions 
are stated : we think this is the most simple and comprehensive, but sub- 
divisions are necessary. 

1. Spontaneous labors are those which are terminated by the natural 
forces. They are easy or propitious, falling under the head of Eutocia — ev, 
well, rd/cof, a labor ; or laborious and difficult, falling under D?/si!oaa — 6gv-, 
bad, ro/voo, labor. 

2. Artificial labors are those in which recourse is had to art. The 
artificial labors thus all fall under the head of Dystocia. 

Again, labors may take place at term — that is, at the end of ten lunar 
months ; or prematurely — that is, at any time after the foetus has attained 
viability. In the latter case the labor may be either spontaneous or artificial. 

What is the natural term op gestation? This question has been 
discussed rather than decided when studying the question of the Duration 
of Gestation. 

What is the Cause of Labor ? 

A problem full of interest: many solutions, each perhaps containing a part 
of the truth, have been put forth. We might ask the cognate question: 
Why does the ripe apple fall to the ground? It looks like begging the 
question to answer : It falls because it is ripe. The explanation of many of 
the phenomena of Nature is scarcely more satisfactory. We may trace more 
or less completely the sequence of natural phenomena without being able to 
fathom final causes. Labor may be regarded as an ultimate fact, the ex- 
pression of a law, some of the moving factors of which are unknown to us. 
We may, however, usefully state what is known or reasonably conjectured. 

The causes of labor are efficient and determining. 

The Efficient Causes. — It was at one time thought that, like the escape of a 
bird from its shell, the exit of the child from its mother's womb was partly 
effected by its own exertions. It is only necessary to recall the fact that a 
dead child may be expelled from the womb. That life in the child favors 
easy labor, and that a dead child may impede labor, is true. When the 
child is living, its movements excite the healthy action of the uterus, and the 
uterus responds more readily to the natural excitation, because it and the 
nervous and vascular systems are in the fulness of physiological tension and 
activity. On the other hand, when the foetus has been dead some time, the 
nervous and vascular supply in the uterus and the centric irritability are 
diminished, and the inert mass of the foetus is incapable of giving the healthy 
stimulus to contraction. The loss of tonicity of the foetus permits it to be 
rolled up into a ball, so that the pressure is not brought to bear effectively 
upon the two points of chief irritability, the fundus and the cervix. Thus, 
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a dead foetus may be a cause of dystocia ; but it does not follow that a live 
child is an efficient cause of labor. 

The real efficient causes of labor are — 1. The contractions of the uterus ; 2. 
The contractions of the abdominal muscles. 

Now what are the determining causes: those which provoke the uterus to 
contract to expel its contents? 

A. Causes Proceeding from the Foetus. — Towards the end of gestation 
its movements are more active, and then act upon an organ whose irritability 
is intensified. The foetus has a share in the provocation of labor. 

B. Causes Proceeding from Modifications of the Ovum. — Druitt, 
J. Y. Simpson, Schrceder, and others, contended that towards term a partial 
detachment of the ovum took place as the consequence of fatty degeneration 
of the decidual element of the membranes. We cannot assent to this, be- 
cause we doubt the fact of the precedent detachment, and the postulated 
fatty degeneration. This subject has been discussed under the Diseases of 
the Placenta. In this view we are supported by Laughans, Dohrn, de Siuety, 
and Leopold. This last author, however, advances a new hypothesis.^ He 
says the decidua reflexa and the serotina, and even the decidua vera, become 
thinner and thinner towards the end of gestation. He confirms Friedlauder 
in the proposition that there is a constant and normal spontaneous formation 
at the end of gestati(m of venous thromboses in the muscular wall of the 
uterus near the serotina and in the serotina itself. These thromboses obstruct 
the veins aflfected ; hence collateral hypertcmia and stasis of the maternal 
blood returning from the placenta. Leopold then asks if this is not one of 
the causes of labor, since Brown-Sequard shoAved that the irritability of the 
uterus increases constantly with the advance of pregnancy, so that at last 
the presence of carbonic acid, a strong excitant of contraction, in the 
maternal blood would suffice to provoke labor. 

C. Determining Causes Proceeding from the Maternal Organ- 
ism. — Scanzoni affirms that from the eighth month the uterus is developed 
by distention, and no longer by hypertrophy. This stretching would in the 
end so irritate the organ, that it would contract upon the ovum to expel it. 
He agrees with Tyler-Smith, who argued that ovarian nisus at the tenth 
month determined an increased afflux of blood to the uterus, and thus pro- 
voked labor. 

Brown-Stiquard insisted upon the great increase of development of the 
venous system towards the end of gestation, thus bringing a larger volume 
of carbonic acid into contact with the irritable muscle. 

Recent observations upon the behavior of the neck of the uterus in gesta- 
tion, to which we have already referred (see vol. i., chap, vii.), suggest 
another theory. We have seen (1) that the neck of the uterus softens from 
below upwards ; (2) that painless contractions of the uterus are going on 
throughout gestation ; and (3) that during the last fortnight of gestation the 
softening of the cervix having invaded the whole structure, the os internum 
opens to increase the capacity of the uterus. Now it is argued that so long 
as the softening is limited to the lower part of the cervix, the draggings of 
the uterine muscle have no effect in opening the inner os, and thus of bringing 
the ovum into contact with the lower part of the cervix; but that when the 
softening has invaded the whole cervix, then the uterine contractions act 
effectively, open the os internum, and thus bring the ovum into contact with 
the lower zone of the cervical canal. This provokes active contraction, and 
labor is determined. This is the view taken by Stolzand Bandl. It recalls 
the hypothesis set forth by Power (1819), and since taken up by Dubois and 
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Depaul. These authors contend for complete analogy between the expulsion 
of the product of conception and the excretion of urine and feces. The 
structure may be compared to that of the bladder and rectum. All, in fact, 
are composed of a dilatable reservoir, and an irritable sphincter composed 
of circular fibres. When the contents of the cavity come to press upon the 
sphincter, reflex contractions are excited. But the direct irritation of the 
sphincter is not enough to bring these contractions into play. The disten- 
tion of the reservoir itself and the resulting dragging of the muscular fibres 
concur in producing them. 

It appears to us that the arguments advanced by Tyler-Smith are too 
strong to be set aside. The great law of Periodicity which rules menstrua- 
tion is never suspended. We have already compared menstruation with 
labor. Regarding labor as the equivalent of menstruation, or its substitute, 
we should naturally expect it to take place at what would be a menstrual 
epoch. Calculation proves this to be true in a great number of instances. 
We see the same periodical ovarian influence at work in determining abortion 
and premature labor. 

We should then sum up the determining causes of labor in a group of factors, 
acting synergetically, or in necessary connection of sequence, as follows: 
Maturity of the ovum ; changes going on in the placental tissues ; thrombosis 
in the muscular wall of the uterus ; accumulation of carbonic acid in the 
blood supplying the uterus ; softening of the cervix, ending in pressure of 
the ovum upon the lower segment of the uterus and cervix ; growth of 
muscular tissues of the uterus and increase of uterine and centric irritability ; 
stretching of the uterine muscle ; and lastly, ovarian irritation, whicii, 
returning at the epoch of highest tension, causes the final explosion of 
nervous force, the effect of which is labor. 

There are Three Factors in Labor : 1. The body to be expelled ; 2. The 
expelling force ; 3. The resisting force. A. R. Simpson describes these 
alliteratively as — 1. The passenger; 2. The power; 3. The passages. 

The Process of Parturition. 

The term of gestation completed, certain phenomena announce the advent 
of labor. In many women labor sets in suddenly. In others, perhaps the 
greatest number, especially of primiparse, certain precursory or premonitory 
signs, subjective, and objective, are observed : 1. The first in order of these 
is the sinking of the fundus of the uterus, which takes place from eight to 
fifteen days before labor. Upon this, some women experience great, almost 
sudden relief: digestion is more easy, breathing is freer, movements are 
brisker. Others are differently affected : they are less disposed to exertion, 
and feel a sense of weight in the lower abdohaen, on the rectum and bladder, 
attended by tenesmus, diarrhoea, and frequent micturition ; 2. The venous 
circulation of the lower limbs and genitals is more embarrassed ; the vulva 
swells. _ 3. Slimy discharge, yellowish or white, flows from the vagina. This 
mucus is sometimes streaked with blood, due to the detachment of the caduca 
or chorion from the lower segment of the uterus. This appearance, or 
" show," as it is called, is a common indication of labor being at hand. 4. At 
the same time, the latent contractions, which have attended the whole course 
of gestation, become more frequent, stronger, and the woman experiences a 
sense of constriction, of tightening in the lower abdomen and loins. These 
constrictions sometimes become painful several days before labor. Pre- 
monitory pains may come on in paroxysms, lasting an hour or more, exciting 
false alarms and untimely calls upon the doctor. 
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At last parturition declares itself, and we observe a series of physiological 
phenomena. These are /if e. (1) The contractions of the uterus and abdomi- 
nal muscles ; ( 2) the dilatation of the os uteri ; (3) the formation of the bag 
of membranes and its rupture; (4) the escape of blood-streaked mucus ; (5) 
the dilatation of the vagina, perineum, and vulva. These phenomena do 
not occur in an isolated manner. They form two groups, which answer to 
two distinct periods of labor. The first period begins with labor and lasts 
until the os uteri is fully dilated ; this is the period of dilatation. The second 
period begins at the end of the first and ends with the extrusion of the foetus ; 
this is the period of expidsion. The third period is marked by the extrusion 
of the placenta ; this is the placental period. 

The Uterine Contractions. — During gestation the contractions are 
feeble and painless. They become energetic and painful at the time of labor. 
Contraction is a strictly physiological act, and is not normally attended by 
pain. Pain is the consequence and expression of resistance. As in defecation and 
micturition, if the expulsive effort and the resistance are accurately adjusted, 
and if the structures of the contracting organ and of the sphincteric orifices 
are healthy, the function is performed without pain. In some typical women 
labor is actually carried through without pain. Some describe the process 
as no worse than ordinary defecation ; others have actually been delivered 
during sleep. 

It is important to bear this in mind, for although pain is the ordinary lot, 
and is often an important physiological factor, as Marshall Hall and Tyler- 
Smith explained, it is in its essence pathological. And in this fact lies the 
justification of the use of ansesthetics. It is by a metonym, then, that, con- 
founding cause and effect, we speak "of pains" when we mean expulsive 
contractions. Pain depends mainly upon two conditions — Fii-st, the suscep- 
tibility of the subject ; secondly, the state of the expelling and resisting 
structures. If these structures are hypersemic, inflamed, the seat of morbid 
action or deposit, or are unusually rigid, then pain is proportionally developed. 

The contraction is revealed by other signs than by the subjective one of 
pain. When the contraction occurs, if we place the hand upon the anterior 
surface of the abdomen, the uterus is felt to harden. This hardening is felt 
some time before the pain declares itself, and often one may thus announce 
to the woman that a pain is coming on before she is conscious of it; and 
when the sense of pain has gone, the uterus still remains hard for a little 
while. Again, we realize the existence of contraction by vaginal touch ; 
thus we find that the os uteri is more rigid during the contraction ; that at 
the moment of contraction the bag of waters is distended and starts through 
the OS ; and if the membranes are ruptured, there flows at the commencement 
of the contraction a small quantity of liquor amnii. 

Under the influence of the contraction the uterus changes situation and 
shape. Usually inclined to the right, it comes nearer to the median line, 
whilst the fundus and anterior wall are carried forward against the abdomi- 
nal wall, which is raised up by it. When the abdominal muscles come into 
play, the fundus uteri is carried back against the spine. This result has 
been directly verified on mammifera by vivisection; it is due partly to the 
contraction of the broad ligaments, and especially of the round ligaments. 
The muscularity of these ligaments, demonstrated by Rainey, has been 
proved to increase at the menstrual epochs and during gestation. 

The shape of the uterus is changed. Under concentric contraction it 
would become spherical but for the resistance of the foetal ovoid. Thus, 
when the foetus loses its resistance under decomposition, it becomes com- 
pressed into a ball under the uterine contractions, and the uterus is spherical. 
But under normal conditions the form assumed is cylindrical. The antero- 
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posterior diameter is elongated, the transverse diameter is contracted ; the 
longitudinal diameter ought to be lessened also, but by virtue of a force 
which Schatz calls the force of restitution of form, it elongates. In fact, the 
uterine pressure, determined by the contraction, causes the foetus, curved on 
its anterior plane, to straighten itself, and thus to increase the height of the 
foetal ovoid. This reacts upon the walls of the uterus ; on one side it ])ushe8 
back the fundus of the uterus, which presents during the contraction an arch 
corresponding to the breech of the foetus ; on the other side it rests by its 
inferior pole, — that is, by its head — upon the lower segment of the uterus. 
At the end of labor the foetus maintains this new erect attitude, even during 
the intervals of contractions. Thus, according to Braune, at the beginning 
of labor the length of the uterus is about 26 cm., increasing by 6 cm., or 
nearly 2.40 inches, beyond its length before the onset of labor and the 
beginning of the period of expulsion. Hence, during labor, the shape 
assumed by the uterus is cylindrical, not spherical. 

In ordinary labor the contractions are general, not partial. They embrace 
the whole organ. But they are not ah initio general ; they invade the dif- 
ferent regions of the uterus successively — ^that is, in joeristaltic order, as 
Tyler-Smith contended, spreading from above downwards, or, in some cases, 
anti-peristaltic, spreading from below upwards, as Kehrer described. The 
movements are rhythmical. 

The uterine contractions are involuntary. The parturient woman cannot 
produce them, suspend them, accelerate or retard them. Moral emotions, 
however, influence them. Fear retards, confidence restores them. 

An essential character of uterine contractions is their intermittence. They 
return at nearly regular intervals if observed during the like stage of labor. 
But the intervals which separate two consecutive contractions are of very 
different duration at the different stages of labor. At first the intervals 
average about twenty minutes ; during the dilatation stage they return every 
ten minutes, and even towards the end every five minutes; and during the 
expulsive stage every two or three minutes. But there are great variations. 
Sometimes the contractions are suspended, or accelerated, or slowed without 
ascertainable cause. Sometimes it seems as if the tired uterus took rest, and 
then acted again with vigor. Intermittence is the general law which governs 
the contractions of all the muscles of the body. Like the heart, the uterus 
is subject to this law. 

The duration of the contraction is variable in all the stages. Generally it 
is shorter at the outset than at the end. At first it lasts thirty seconds, then 
rises to sixty seconds, it rarely exceeds one hundred seconds. 

In some abnormal cases the contractions become continuous and tetanic. 

What is the intensity of the contractions ? It varies at the different stages. 
It is greater during the stage of expulsion, and at the end of the stage of 
dilatation, than at the beginning of this stage. As a general rule, the con- 
tractions are stronger as the labor advances, unless they remit, in consequence 
of the exhaustion of the uterus. But then the labor is pathological and 
uterine inertia ensues. Intensity and frequency of contractions mostly go 
together. The closer the contractions follow each other, the greater is their 
intensity. 

The contractions follow in pairs, that is, a strong contraction is followed 
by a feeble one. The intensity varies during the same contraction. There 
is a stage of increase, a stage of maximum, and a stage of decrease. The 
three stages of a contraction constitute the systole, the interval of rest the 
diastole of the uterus. 

Attempts have been made to estimate in figures the intensity of the uterine 
contractions, or the force required in labor. Poppel, Matthews Duncan, 
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Haughtou, and Ribemont-Dessaigues tested this by the force required to 
rupture the membranes, assuming that this force represented nearly the 
intensity of the uterine contraction. 

The experiments of Poppel made on a piece of membrane 10 centimetres 
in diameter gave a mean bursting pressure of 6.162 kilogrammes, those of 
Duncan on membrane 112 millimetres in diameter gave a mean pressure of 
7.587 kilogrammes, ranging from 2 to 18 kilogrammes; those of Ribemont- 
Dessaignes, conducted with special care, on an orifice of 10 centimetres 
found the average bursting pressure to be 10.300 kilogrammes. Jouliu 
estimated the highest contractile power of the uterus at 100 lbs. 

Haughton ^ found that the involuntary or uterine force equalled 3.4 lbs. 
on the square inch, and that of the voluntary or abdominal force equalled 
38.6 lbs. on the square inch, giving a maximum expulsive force of 42 lbs. 
"Calculating the foetal head to have a diameter of 42 inches, this would 
represent the enormous force of 593 lbs., or about a quarter of a ton, which 
might be engaged in parturition. He of course was aware that only a small 
proportion of this power was usually exerted." 

Duncan thinks the maximum expulsive power of labor, including the 
uterine contractions, with the assistant expulsive efforts, do not exceed 
80 lbs. The difference between the two estimates creates distrust in the 
accuracy of their experimental methods. Duncan's estimate accords best 
with clinical observation. 

But these estimates are quite untrustworthy. They are too variable to 
justify any definite conclusions; the conditions of the experiments differ 
essentially from those obtaining in labor ; the membrane is dead tissue, and 
thus less resisting than live tissue ; it is tied to a rigid ring, whereas in 
nature the membrane is continuous, and is forced against a yielding and 
elastic ring; the force is applied by nature in recurrent impulses, which 
may be imagined to test the resisting power gradually, sparing the full 
impetus until the due moment of bursting has arrived. These different 
conditions vitiate experiments conducted on this plan. It is, moreover, 
certain that the bursting force of the membranes thus found is below the 
force required to expel the child, and therefore inadequately represents the 
expulsive energy of the uterine contractions. Speigelberg also says that 
all the experiments upon the resisting force of membranes are invalidated 
by great fallacies. The point illustrated by these experiments is simply 
the resisting power of a piece of dead membrane. 

Schatz'^ pursued a totally different plan. He measured the expulsive 
force by means of an apparatus called the toeodynamonieter. It works some- 
thing like a sphygmograph. By this he estimated that pressure exerted at 
the end of labor, by the uterus and abdominal contractions varied from 17 to 
55 pounds. It must, however, be observed that this does not represent the 
simple pressure of the uterus upon the membranes, but the combined 
pressure of all the expulsive forces. 

Dr. Poullet, of Lyons, used an apparatus similar to that of Schatz,* 
called the tocograph, which enabled him to differentiate the uterine from 
the abdominal pressure. 

There is a strictly clinical test by which we may confront these experi- 
mental observations and estimate their value. Thus, children weighing 
5 pounds, or less, to 18 pounds, are expelled by the natural forces. The 
parturient lying on her side, there is no help from gravity, and friction has 
to be overcome. This last factor, no doubt varies, bnt it is in many cases 

' Dub. Med. Press, 1870. 

2 Beitriige zur physiologischen Geburtsk. (Archiv ftir Gyniikologie, 1873). 
' Tarnier ct Chantreuil. 
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considerable, aud it gives an unknown quantity to be added to the child's 
weight. We may safely assume that Schatz's estimate is not exaggerated. 
The range is accounted for by the variable factors of weight and friction. 
The expulsive force is regulated by the resisting fiictors. Nil natura frustra 
faeit holds here. The force adapts itself to the resistance. It rarely is in 
excess, it more often falls short, and then we have lingering labor that has 
to be helped by artificial force applied dfronte or d tergo. 

We may formulate this law : The propelling or driving force in labor is the 
measure of the resisting forces. 

The character of the pains differs in the different periods of labor. During 
dilatation the pains are irritating, depressing. The woman seems to suffer 
without making progress. In the period of expulsion, the pains are more 
acute, but they are better borne ; they give the sense of stretching, and even 
of tearing. Very painful, indeed, but they are attended by a consciousness 
of progress ; " they do good." The woman bears them with courage, and is 
cheerful in the intervals. Sometimes the relief obtained on the cessation of 
the pain is so complete that the patient falls asleep until the next pain 
awakens her. 

The seat to which the pain is referred varies. During dilatation they are 
often felt in the sides of the uterus or in the loins ; later they radiate around 
towards the pelvic region and the lower segment of the uterus. To escape 
them the woman often changes her posture, flexing the trunk upon the pelvis 
and thighs, so that the foetus may bear less directly upon the os uteri. 
Depaul says lumbar and sacral pains are chiefly observed when the present- 
ing part is kept at a distance from the orifice, as from pelvic deformity or 
presentation of shoulder or face. 

Pains are sometimes felt which are called "false pains," in order to dis- 
tinguish them from the true or efficient jiai^is of labor. False pains have 
variable seats ; sometimes in the abdominal walls, sometimes in the intes- 
tines, associated with dyspepsia, diarrhoea, or retention of feces or of urine. 
In these cases the uterus does not contract ; or if there be some reflex con- 
traction it is partial, and produces no effect upon the os uteri. These were 
called by Power " metastatic pains." The nervous energy is diverted from 
its proper use. 

Uterine Contractions and Pain affect the Foetal and the Maternal Circu- 
lations. Effect upon the Fcetal Circulation. — If the stethoscope be 
applied during a pain the foetal heart-beats are observed to become slower. 
They are slowest when the contraction is at its acme ; they recover gradu- 
ally during the decrease of the pain, and regain their full frequency and 
force during the diastole of the uterus. The pi'obable cause of this slowing 
is the interruption to the utero-placental circulation under the compression 
of the vessels in the uterine wall. Kehrer and others attributed it to the 
compression of the foetal brain. The latter hypothesis is excluded by observa- 
tions made by Robert Barnes.^ 

He watched the circulation of the heart in cases where the foetus expelled 
from the mother still retained its connection with the placenta. At every 
contraction the pulsations slowed, and rose again as the contraction re- 
mitted. In the same cases when feeble respirations were exerted the pulsa- 
tions rose exactly as they did when the placental circulation was restored 
during uterine diastole, and were slowed again when respiration flagged. 
He thus obtained demonstration that respiration and placental circulation 
were equivalent in promoting the action of the heart. That the slowing 
cannot be caused by compression of the brain is proved (1) by the fact that 

' London Hospital Keports. 
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it is observed before the membranes are ruptured — -that is, whilst the head 
is protected from compression by the liquor amnii ; (2) by the fact that the 
slowing is observed after the child is born, and thus removed from uterine 
compression. McClintock and Hardy observed that the foetal heart's action 
was depressed under the contractions excited by ergot, and that, if these 
were long-continued, the heart might cease to beat altogether. But it is 
possible that ergot may exert a direct toxical influence on the foetus by 
entering its blood. 

2. The Influence of Contractions and Pain on the Maternal 
Circulation. — Pain, if sudden and severe, causes a degree of shock which 
will depress the heart's action. But in the ordinary conditions, the contrac- 
tions and pain are attended by acceleration of the pulse. Hohl declares 
that the relation between these two phenomena is so intimate that, if the 
quickening of the pulse is gradual, reaching its maximum little by little, 
maintaining it for a certain time, then gradually declining, the contraction 
also is pursuing a regular course; if, on the contrary, the pulse quickens by 
starts, the contraction is short and hurried. 

The modifications imparted to the uterine souffle under contraction are 
described by Tarnier. At the beginning of the contraction the souffle be- 
comes suddenly stronger, more snoring, then gradually, as the contraction 
increases in intensity and becomes general, the souffle diminishes and be- 
comes imperceptible; as soon as the contraction weakens, the souffle returns • 
with all the characters it manifested at the beginning of the contraction, 
and recovers its habitual sonorousness. These observations furnish further 
proof that it is by interrupting the placental circulation that the foetal heart 
is slowed. 

Abdominal Contractions. — The abdominal muscles seldom come into play 
until the advanced stage of labor, when the foetal presenting part has cleared 
the OS uteri, and is engaged in the vagina. As Tyler-Smith has shown, " at 
the time when the liquor amnii is discharged, and the os uteri becomes fully 
dilated, the motor force of parturition is applied in quite a new direction. 
The direction in which the foetus has now to pass is in that of the axis of 
the lower part of the pelvis, which is forwards and downwards. It is at 
this point that the expiratory muscles come into play, particularly the ab- 
dominal muscles, and the new direction is provided for. Before the dilata- 
tion of the OS uteri, we had to consider the foetus as an ovoid mass, and the 
axis of this ovoid corresponded with the axis of the uterus. After the dila- 
tation, we may speak of two axes of the foetus — one, the axis of the head, 
in its long or occipito-mental diameter ; the other, the axis of the body of 
the foetus. Now, the axis of the head, in a natural presentation, becomes 
nearly the same as the axis of the outlet of the pelvis, through which it has 
to pass; and the foetal body being flexible, readily passes as it descends from 
the direction of the superior to that of the inferior pelvic axis. The uterus 
acts under greater advantage when the membranes are ruptured. The same 
circumstance is equally favorable to the action of the abdominal muscles. 
A further adaptation becomes visible in the precise time at which the liquor 
amnii is discharged. When the bulk of the uterus is increased by the liquor 
amnii in addition to the foetus, the abdominal muscles are so distended that 
they can only act with difficulty. But after the diminution of the size of 
the uterus by the discharge of the waters, the abdominal muscles are more 
free to act, and it is now that they are called upon to aid in the expiratory 
actions which propel the head through the vagina. - ■ ^ The contrac- 
tions of the abdominal muscles are so powerful as to be no inconsiderable 
stimulus to the uterus itself. Thus in this stage, when the uterine contrac- 
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tions flag, they cau sometimes be renewed by voluntary contractions of the 
expiratory muscles. 

"But," continues Tyler-Smith, "there is a cause for the intervention of 
the respiratory system, as well as the sign of its utility. In the stage of di- 
latation, the ovarian and uterine nerves were the chief amongst the excitor 
nerves of the motor actions which then occurred. As soon, however, as the 
foetal head, protruding through the os uteri, begins to press upon the vaginal 
surface, a new set of excitor nerves becomes implicated. The vaginal ex- 
citor nerves are the excitors of the expiratory actions of parturition. As 
long as the internal surface of the uterus alone is irritated, the uterus con- 
tracts by itself; but as soon as the vagina is impinged upon, the expiratory 
force is brought to bear. Another point worthy of observation is, that the 
excitor nerves of the uterus, except at the extreme dilatation of the os uteri, 
when the stomach is disturbed, are chiefly in connection with the lower por- 
tion of the spinal marrow ; but the vaginal excitor nerves are in relation 
both with the lower medulla and the medulla oblongata. By the lower 
medulla, and the excitor and motor nerves in relation with it, reflex actions 
of the uterus are produced by excitation of these nerves ; while all the reflex 
actions of the respiraiory system depend upon the medulla oblongata. If 
the spinal marrow were divided in the middle, there would probably be no 
respiratory action in parturition, unless the pneumogastric can act as an ex- 
citor during labor. Voluntary efforts, and the forcible eflfbrts of emotion, 
are often mixed up with the pains; but the respiratory acts of this stage of 
labor are truly reflex in their nature. The expiratory actions occur during 
the insensibility of puerperal convulsions, when emotion and volition are 
both suspended. If they were not reflex and physical in their nature, the 
exhaustion following a strong labor would be far greater than it is. It is a 
principle of reflex action that it induces no fatigue. (This proposition re- 
quires modification.) Hence we see even weak women making powerful 
efforts, but perfectly refreshed between the pains, and easy and composed 
after several hours of severe labor." 

Tyler-Smith thus describes the vwtor phenomena of the contractile part of a 
pain in the propulsive stage. "At the coming on of each pain, the patient 
takes a deep inspiration as a preliminary. Expiration then takes place 
slowly and forcibly in a succession of gasps, and when the air in the thorax 
is diminished, it is suddenly removed by hasty inspirations. Each pain con- 
sists, as far as the respiratory muscles are concerned, of several sudden and 
deep inspirations, followed by prolonged and laborious expiratory eflfbrts, 
with the glottis partially or entirely closed. At the acme of a pain, the 
glottis and cardia are entirely closed, the glottis only opening partially at 
intervals, and the abdominal and extraordinary muscles of expiration being 
forcibly cofitracted. The diaphragm remains inert, as in vomiting, with the 
actions of which phenomenon, except that the cardia is closed instead of 
opened, the efforts of the expiratory muscles in labor may be compared. . . . 

" Besides these actions which are involuntary and reflex, the patient volun- 
tarily aids in fixing the thorax by holding some fixed body with her hands, 
or planting her feet firmly. More than this, she increases all the expiratory 
actions by strong eflTorts of the will, and by that emotion of labor which im- 
pels her to brave every suflTering to effect the birth of the child. At length 
when the pain can no longer be borne, the short gasp or groan is exchanged 
for a cry which dilates the glottis, and the pain and contractions subside. 
This cry is a motor action, excited by the emotion of pain, and instantly 
relieves the uterus of all extrauterine pressure. Thus the glottis may be 
compared to a safety valve. ... By the influences of volition we have this 
valve entirely under our control, to open or close it, as may be necessary." 
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This opening of the glottis under the emotion of pain is the illustration of 
the physiological use of pain. 

The final act of expulsion, to quote again from Tyler-Smith, " is the short- 
est of the whole process, but it is the most important and decisive. The 
actions of the propulsive stage continue with unabated vigor. The uterus 
contracts with full power, and the respiratory muscles act with immense 
force. The intervals between the pains diminish as the close of the struggle 
approaches ; and there is often a perfect storm of uterine contraction, without 
sufficient intermission to enable us to say distinctly whex-e one pain ends and 
its successor begins. When the foetal head is actually passing, a new set of 
actions make their appearance. The perineum, after being distended to the 
utmost, is now retracted over the head by the action of the levatores ani ; 
the sphincter ani and the sphincter vesicae dilate suddenly, the vagina con- 
tracts upon the advancing mass, and the head glides rapidly into the world. 
The dilatation of the two sphincters, between which the vagina is placed, 
compensates admirably for the absence of a perfect sphincteric muscle at the 
outlet of the parturient canal. The effect of this double dilatation is that 
at the precise moment when there is the most imminent danger of laceration, 
there is a sudden diminution of tension from the parts endangered. The 
dilatation of the sphincters is partly dependent on the sensation and emotion 
of severe pain, and partly on the reflex dilatation peculiar to the sphincteric 
muscles. This explains the defecation which frequently occurs at this time, 
and which has been looked upon only as a disagreeable contretemps. (The 
relaxation of the sphincter ani is an undoubted factor, but the more efficient 
cause of the defecation is, we believe, the pressure of the advancing head 
upon the rectum, by which the contents of this canal are squeezed out.) 
At the same moment that the orifices of the rectum and bladder are thrown 
widely open there is generally a dilatation of the glottis. Its effect is sud- 
denly to take away the expiratory "pressure from the expulsive action. With- 
out this combined action of the glottis and the sphincters of the rectum and 
bladder for the defence of the ostium vaginae, recto-vaginal laceration must 
be a much more common accident of parturition." 

3. Indications furnished by the bag of membranes. 

The "bag of membranes" technically means that part of the sac of liquor 
amnii which presents at, or protrudes through, the os uteri externum. This 
normally forms in the first or dilatation stage, appearing as the os dilates. 
It is indeed one of the forces which effect the dilatation of the lower segment 
of the uterus and the cervix. If the head presents, and the balance of the 
parturient factors is preserved, this bag usually advances unbroken until the 
dilatation is far advanced. It undergoes gradual distention and thinning 
preparatory to bursting. 

During a pain the bag becomes tense and more protruded, so that the 
encircling os uteri is felt as a tight ring upon its circumference ; during the 
uterine diastole, the capacity of the uterus increasing, the waters ebb back 
into its cavity and the bag of membranes becomes flaccid, and sinking upon 
the head it may even become not easy to distinguish. The feeling the flow 
and ebb of the waters in their containing bag gives therefore indication of 
the alternate systole and diastole of the uterus. So long as the bag of 
membranes remains intact, the action of the uterus is necessarily spent upon 
the contained fluid, exerting little or no pressure upon the foetus. Under 
the hydrostatic law of fluid-incompressibility the fluid seeks to escape, and 
this it does by the most yielding gate — that is, the os uteri — which is forced 
open by it. Three great functions of the liquor amnii in labor are exercised 
simultaneously — the foetus is protected from pressure, the placental circula- 
tion is maintained, and the cervix uteri is dilated. When the cervix is 
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dilated the bag bursts, and the passages are prepared for the safe transit of 
the foetus. The uterus, now aided by the expiratory muscles, presses upon 
the foetus and propels it onward. 

The Significance of the Various Forms Presented by the Bag of Membranes. — 
The presenting part of the foetus may be presumptively diagnosed by the 
characters of the bag of membranes. If the bag is flat and expanded, the 
waters forming a thin stratum, the probability in favor of a cranial ])resenta- 
tion is great. This probability rises if, during the diastole, the finger can 
easily press back the membrane upon an expanded hard rounded body. In 
some breech presentations the characters of the bag of membranes are 
similar, but less marked. On the other hand, when the bag is protruded 
slowly in a cylindrical shape, and no part of the foetus is felt presenting 
above it, the inference is justified that some abnormal presentation, as a foot, 
cord, or shoulder is presenting. This form is also produced when, the cervix 
dilating slowly, the presenting part cannot enter the pelvic brim, whether 
the cause be malpresentation, or undue size of the foetal head, or malforma- 
tion of the pelvis. Moreau further pointed out that it was liable to be pro- 
duced by obliquity of the uterus. 

Tarnier describes a pyriforvi character, as when the membranes make a 
kind of bladder in the vagina, and a constricted part at the level of the os 
uteri. This is frequently observed when the foetus has perished during 
gestation. 

In cases of twins there may be a double bag of membranes, but most com- 
monly one bag presents at a time. 

When the placenta presents, the part of the membranes reached is thick and 
rough, and one may sometimes trace a margin into the spongy mass of the 
placenta. 

When the membranes rupture, the flowing liquor amnii is useful in lubri- 
cating and mollifying the vaginal canal. But the vagina does not depend 
upon the rupture of the bag for its lubrication. The membranes are per- 
meable to fluid under pressure. Tarnier and Pinard demonstrated this 
important fact by three series of experiments. In the first they stretched a 
piece of the membranes taken from an ovum recently delivered over one 
end of a glass tube which was then filled with water. After some hours 
droplets of water were found on the outer surface of the membrane. Some 
water had, therefore, oozed through. This is- not the same thing as osmosis. 
In a second series they used liquor amnii. The result was the same. In the 
third series they subjected the contained fluid to pressure. Some fluid 
quickly oozed through. 

Membranes vary in permeability. The amnion is more permeable than 
the chorion lined with the caduca. In these experiment's it was found that 
a certain quantity of fluid gathered between the amnion and chorion, forming 
a true amnio-chorial sac. A similar condition may be observed in practice. 
Thus, after having ruptured the chorion and let out some liquor amnii, the 
amniotic sac is still felt distended under uterine contractions, and in its turn 
has still to be ruptured. It is important to recognize these false or secojidary 
bags of liquor amnii. We occasionally observe considerable discharges of 
water preceding by some hours or days the bursting of the membranes. 
These discharges may be due to the formation of such false intermembranous 
bags. But this explanation will not apply to some cases. Similar rapid 
and copious watery discharges occur early in pregnancy and in nonpregnant 
women. They are the result of active glandular secretion from the cervix 
uteri. 

The transudation of liquor amnii through the membranes is a provision of 
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accommodation to reduce excessive tension, and to postpone to the due time 
the rupture of the sac, and ])erhaps to avert rupture of the uterus. 

The Rupture of the Membranes. — The membranes commonly burst all at 
once. Sometimes the amnion bursts first. Ribemont-Dessaignes has made 
many interesting observations, clinical and experimental, on this subject.^ 
Sometimes the bursting is delayed until the sac is protruded beyond the 
vulva, the presenting part of the child being born covei-ed or capped by the 
membranes. When this happens the child is said to be born with a caul. 
This caul is endowed by superstition with the virtue of preserving its pos- 
sessor from drowning, and there are people who in this faith will give money 
for a caul. 

Sometimes, again, tlie membranes do not rupture at all, but the ovum is 
expelled entire. In such cases the foetus is in danger of perishing from 
asphyxia and drowning. As soon as the placenta is separated from the 
uterus, the foetus makes an inspiratory effort, and will not long survive with- 
out air. Whenever this event occurs, it is therefore important to rupture 
the sac quickly to extricate the child. And if we have the opportunity, 
the membranes should be ruptured when they present at the vulva. 

In not a few cases the mevihranes burst prematurely — that is, before the 
dilatation of the cervix. The labor may in consequence be retarded, but 
this is not necessarily the case. If the labor is at term, and the presentation 
is of the vertex, neither mother nor child may suffer. But in presentations 
of the trunk or shoulder, the escape of the waters permits the uterus to com- 
press the foetus, and the operation of version is made much more difficult. 

No definite time elapsed between the bursting of the membranes and 
the birth of the child, but usually expulsive action sets in vigorously and 
effectively. 

Mode of Discharge of the Liquor Amnii. — This may be effected 
silently and slowly, or rapidly and with noise. The first mode is observed 
in head presentations. When the membranes burst, a moderate quantity 
only flows at the time. The head, carried down upon the cervical ring, 
blocks it; when the diastole occurs, the head, like a ball-valve, recedes, and 
more liquor amnii escapes. But not seldom a considerable quantity remains 
])onded up in the upper part of the uterus until the child is expelled, when 
it is discharged in a gush. 

The liquor amnii is more apt to be voided quickly and entirely when the 
presenting part is not the head. 

The gradual evacuation of the liquor amnii must be regarded as one of 
the provisions of accommodation which regulate the several factors of labor, 
and which maintain the action in due relations of time and force. 

Useful indications may be drawn from the characters of the liquor amnii. 
To observe this it is a good plan to catch the liquor which flows at the first 
gush in a small bowl. We thus get a fair sample, and avoid much soaking 
of the bed. The ordinary appearance of the liquor is that of a clear or 
slightly turbid yellowish citron color. Sometimes it is turbid and dark-green 
from meconium. This, although due to premature evacuation of the child's 
intestine, commonly taken to be the result of an inspiratory effort, is quite 
compatible with the expectation of a living child. But it may serve as a 
warning that aerial respiration has become necessary ; and delivery should 
be expedited should no serious contraindication be present. This mecouium- 
stained liquor amnii is not uncommon in breech-labor. 

Not seldom we hear of cases in ivhieh the membranes are said to have burst 
days and weeks before true labor. The reality of the bursting may W'ell be 
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doubted. Some of these apparent ruptures are examples of the rupture 
simply of the chorion and of the escape of fluid which had collected in a 
false sac between it and the amnion, this latter membrane remaining intact. 
Other cases are examples of the rapid secretion of watery fluid from the 
mucous membrane of the cervix, and perhaps of the vagina. And, in some 
cases, an involuntary escape of urine has been mistaken for liquor amuii. 
In these cases it has nearly always been noted that the membi-anes burst 
again at the due time, discharging the due quantity of liquor amnii, or even 
more. It has been supposed that the membranes, having ruptured, may 
reunite, the amniotic sac being reintegrated ; or that a large quantity may 
transude under pressure through the unbroken membranes. Distinct proof 
of these hypotheses is wanting. 

Premature escape of fluid in considerable quantity often gives a false 
alarm of impending labor. The physician determines the significance of 
such discharges by examination. If he finds no evidence of uterine activity 
by external exploration, and no marked or progressive dilatation of the 
cervix uteri, he may conclude that labor has not fairly set in, and may 
safely retire to await another summons. 

4. The "Show," or Escape of Blood-streaked Mucus. — Closely connected 
with the formation of the bag of membranes, and often preceding it in time 
of observation, is the muco-sanguineous discharge called " the show." We 
have before called attention to the copious creamy matter which covers the 
vaginal portion and upper part of the vagina during pregnancy. This is not 
a glandular secretion, but is strictly the result of rapid exfoliation of the 
pavement-epithelium of these parts under active hyperseraia. Besides this, 
the enlarged glands of the uterine neck secrete a thick viscid mucus which 
collects in the cervical cavity, forming a gelatinous plug. At the commence- 
ment of the stage of dilatation portions of this mucus escape. This will 
stick to the examining finger, or may be passed spontaneously, and spot 
the linen. Generally it is yellowish or plum-coloi'ed. The color depends 
upon the proportion of blood mixed with it. Sometimes the blood is seen in 
streaks. Slight blood-tinging is attributed to the separation of the chorion 
from its connection with the uterus through the decidua. Minute vessels 
are torn across. 

Tarnier connects this mucous discharge with the liquor aranii which 
oozes through the membranes before their rupture. It thus acquires new 
properties ; it becomes more unctuous, more running, and more fit to lubri- 
cate the external genitals. This, says Tarnier, is so true that if we find the 
vagina scarcely moist when we examine, we may almost affirm that labor is 
but little advanced, and, on the contrary, if the vagina is well lubricated, 
permitting the introduction of the finger easily, without the aid of a fatty 
body, it is very probable that the os uteri is already well dilated. 

5. The expansion of the vagina, perineum, and vulva has been described 
in its motor phenomena. It remains to describe some features in the last 
stage of dilatation of the cervix uteri and of the perineum in their bearing 
upon the mechanism of labor, which were very imperfectly appreciated before 
Robert Barnes's views were published.^ Towards the end of the dilatation 
stage, especially in primipara, the axis of the uterus approaches coincidence 
with the axis of the pelvis, its lower pole pointing to the middle of the sacral 
hollow. This relation causes the centre of the expanding os uteri to be 
opposite the sacral hollow, with its posterior margin directly under or even 
above the sacral promontory, according to the degree of dilatation, whilst the 
anterior margin of the os will be carried close to the sacral hollow, the 
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anterior wall of the lower segment of the uterus capping the child's head. 
It thus happens that on examining at this stage, the finger carried in the 
axis of the pelvic outlet, does not enter the os uteri, but impinges upon the 
anterior part of the lower segment of the uterus, bulged out by the head. 
To find the os, the finger must travel far back, and then curve forwards 
under the promontory in order to find the anterior edge of the os (see Fig. 
113, u u) and enter the cervix. On referring to the diagram, it will be seen 
that the anterior part of the lower segment of the uterus forms an inclined 
plane in the pelvis, which necessarily guides the head into the sacral cavity 
so as to clear the promontory, thus describing " Barnes's curve." In the 
typical normal pelvis this curve is slight, but it is always a factor in de- 

FiG. n.s. 




The two v.vt.ves which successively oppose the advance of the head 
Ml'. First or uterine valve, pv. Second or perineal valve, uu. Os uteri, b. Bladder. 

termining the course of the head. Where the promontory projects unduly, 
this curve assumes greater importance. This disposition of the anterior 
wall of the lower segment of the uterus Robert Barnes calls the first, or 
anterior, or uterine valve (see Fig. 113, u v). It is sometimes carried down 
before the head to the very floor of ^the pelvis, so as to touch the second or 
perineal valve (Fig. 113, p v), which we will now describe. The head fairly 
in the pelvic cavity, the uterine valve has done its duty and ought to 
retreat. It usually does so, being drawn up behind the symphysis. The 
head then has only the vulva to traverse. It now encounters a second 
plane or valve, formed by the perineum or floor of the pelvis. This, re- 
garded as an extension of the lower or forward curve of the sacrum and 
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coccyx, rules the axis of the outlet of the pelvis, which is the route the 
head must take. Continuing expulsive efforts bearing upon the child's 
spinal column, the head is extended and is directed under the symphysis in 
Carus's curve through the outlet. Thus the uterine valve or plane guides 
the head into the pelvis ; the perineal valve or plane guides the head out of 
the pelvis by the axis of the outlet. 

When the head reaches the pelvic floor, it enlarges the outlet first by 
pushing back the coccyx, secondly by depressing and distending the fleshy 
prolongation of the pelvic canal, transforming it into a channel along which 
the head is guided. All the tissues forming the pelvic floor are stretched; 
the recto-vaginal septum is pushed against the rectum, which it flattens ; the 
anus, often surrounded by a rim of hemorrhoids, is widely opened, so that 

Fig. 114. 




TlIK LOWER 01! PERINEAL VALVE. 

a. Anus. J). Bladder, c. Coccyx retropulsed. sjj. Symphj'si.s jinbis. nv. Vtevus. jt; t. Perineal valve. 

the mucous membrane of the anterior wall of the rectum is exposed. When 
the head is bulging out the perineum, the stretching open of the anus is often 
so great and the tissues are so thinned that the finger may easily pass into 
the anus under mistake for the vagina. Sometimes the edge of the anus 
cracks under the distention, and trouble.some fissures result. 

When the expulsive action subsides, the head, which may have bulged in 
part between the labia vulvte, retreats, and the perineum becomes flaccid. 
This retreat of the head is often ascribed to the elasticity of the external soft 
parts, which carries the child up again towards the abdomen. The true 
reason is found in the relaxation of the uterus and abdominal muscles, the 
action of atmospheric pressure, and the suction power of the abdomen. After 
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the child is born, this vacuum or suction force is very manifest. Air may 
be drawn into the uterus if the woman lies in the prone posture, and the 
perineum is held back. This fact supplies an argument in favor of the 
dorsal position, with the shoulders slightly raised. Thus the uterus permits 
the fu'tus to fall back a little into its cavity, and the enlarged abdominal 
cavity receives the uterus, the pelvis being pro tanto relieved. When the 
uterus and abdominal muscles again contract, the uterus and fnotus are again 
propelled against the perineum until at last the head is driven through; the 
perineal valve or plane is carried back, slipping over the face. In primi- 
parse the anterior edge of the perineum, the fourchette, is almost invariably 
torn. 

Barnes's uterine and perineal planes or valves are identical Avith the 
pubic and sacral segments of the pelvic flcjor described by Hart and 
Barbour. 

The process of the third or placental stage of labor, or, as Tyler-Smith 
called it, the supplemental stage. 

While the body of the child is born by the motor actions described, the 
contracting uterus follows closely upon it in its descent, and the action of 
the uterus, excited at this time from the immense irritation of the vagina by 
the advancing foetus, is frequently sufficient to throw off the placenta, and 
lodge it in the upper part of the vagina. When the placenta is not cast in 
this way by the last expulsive pain, it remains quietly in the uterus until 
the appearance of the first after-pain. During this interval the uterus con- 
tracts with tolerable firmness. If the placenta has been expelled into the 
vagina, its presence here excites after awhile bearing-down pains and con- 
traction of the vagina, similar to those of propulsion and expulsion, only 
far less considerable. The vagina may be regarded as a musculo-elastic 
canal ; it tends to contract when emptied ; but its contractile power is, if 
not paralyzed, greatly weakened by the enormous distention it has recently 
undergone ; and the body it has to contract upon, the placenta, is soft and 
plastic, easily moulding itself in the bag which the vagina forms ; it is not 
solid enough to be easily driven forward, so that commonly some adjuvant 
force is necessary to effect its removal. This may be applied d tergo by com- 
pression of the uterus, as will be described hereafter, or dfronte, by traction 
upon the cord and placental mass. 

The child and placenta expelled, contraction is still imperatively needed 
to secure against hemorrhage. The hsemostatic process will be particularly 
described when treating of post-partum hemorrhage. Here it is enough to 
state that when the placental separation is effected, the abraded surface of 
the uterus is strongly excitor; and as the placental mass passes through the 
vaginal passage and ostium vaginje, excitation which insures full uterine 
contraction is supplied. It is a character of the utero-vaginal canal that at 
the end of labor all the surfaces are more actively excitor, and the answer- 
ing motor contractions become more rapid and more easily provoked. 
During severe labor irritation of the os uteri or of the vagina will often in- 
crease the pains in a moderate degree, but now the introduction of the hand 
will excite instant and forcible contraction of the uterus. The extrauterine 
excitors of uterine action also come into play in a remarkable manner. 
Slight irritation of the mammary excitor nerves excites distinct contractions 
of the uterus. Drinking even bland fluid will act in similar manner. 
Emotion from thinking of the child will generally produce an after-pain. 
And it is under reflex excitation of this kind that continuous contraction is 
kept up, promoting involution and the return of the uterus to the ordinary 
state of a non-motor organ. 

The duration of labor varies in different and even in the same subjects. 
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Comparing, in the first place, natural labors only, we find, first, that the 
average duration is greater in priraiparte than in multiparse. Notwithstand- 
ing the great nervous and muscular energy usually found in youug primi- 
parce, the resistance opposed by the soft parts is absolutely and relatively 
greater. The uterine muscle is not so well developed, its power is less. 
Counting the commencement of labor from the first pains, it may be stated 
generally that the duration is from twelve to fifteen hours ; that the stage of 
dilatation is about equal to that of expulsion. It is commonly said that 
primiparffi advanced in age — that is, at forty or more — suflfer more protracted 
labors. This is generally true ; but marked exceptions are not rare. 

Hereditary types of labor are observed. Through several generations 
slowness or rapidity of labor has been noted. 

In pluriparce the average -duration is about seven or eight hours, and the 
stage of expulsion is often shorter than that of dilatation. The expulsive 
energy may be as great as, or greater than, in primiparte, whilst the resist- 
ance is both absolutely and relatively less. The quickest labors may be ex- 
pected in young women parturient for the third, fourth, or fifth time ; when 
parturient for the ninth or tenth time, and approaching forty years of age, 
the labor may be more protracted. 

Influence of Station in Life, Race, and Climate, upon the Duration of 

Labor. 

It is generally believed that in hot countries labor is quicker than in cold. 
But we are not aware of any exact data bearing upon this point. The tales 
told of women of barbarous races bringing forth without pain and without 
danger must not be hastily accepted as universally true.^ Trustworthy 
reports assure us that protracted, difficult, even fatal labors are not unknown 
amongst them. It is certain, however, that women brought up in luxury 
and idleness have to undergo more protracted labors than have women 
brought up in the country and inured to hard work. 

The Influence of Labor upon the Maternal Functions. 

The principal functions undergo certain modifications usually transient 
under the influence of the uterine contractions. The nervous disturbances 
are the most constant and the most various. At the outset there is com- 
monly some sense of anxiety, which quickly disappears as the pains follow 
with regularity. Then, as the orifice dilates, a degree of agitation is observed. 
Frequently a rigor sets in; this is reflex ; a similar phenomenon is observed 
at the commencement of micturition even in men. About this time vomiting 
is not uncommon. It is attended by relief There is an old adage amongst 
women that " sick labors are safe." In some women a temporary delirium 
occurs, especially at the acme of the expulsive stage. Generally, however, 
the nervous susceptibility lessens as the expulsive stage advances. The 
store of nervous energy is concentrated upon the focus of physiological 
activity, where it is healthily utilized. During labor women not seldom 
complain of cramps, referred to the upper and inner side of the thighs, or 
even to the whole length of the lower limbs. The first kind are due to the 
compression of the obturator nerve by the fcetal head; the second to the 
compression of the sciatic plexus by the head. Cramps along the inner side 

' Labor among Primitive Peoples. Englemann, 1883. 
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generally of one thigh are often complained of by women towards the end 
of pregnancy. Robert Barnes, many years ago, registered the statements on 
this point of women applying to be attended during labor, and found that 
he could predict the position of the head by noting which thigh suffered. 
Thus the left-thigh cramps foretold a first occipito-anterior position, and 
right-thigh cramps the second position. Similar observations hold good 
during labor. 

The circulation is accelerated, the pulse becomes stronger as well as quicker. 
Arterial tension is increased. 

Calorification is modified. The heat of the body is raised ; the thermometer 
applied to the armpit, mouth, or vagina indicates a higher temperature than 
at the end of gestation. The thermometer placed in the uterus itself indi- 
cates a still higher temperature. This is accordant with the physiological 
law that increased physiological action entails a richer supply of blood and 
rise of temperature. This phenomenon is g^WqA local hyperthermia. Peter, 
Schroeder,' Winckel,^ and Hennig found that the temperature in the uterus 
during labor was higher than in the vagina, and that it rose during the con- 
tractions. Griiber observed that the rise in temperature was very slight in 
normal labor, but very marked in abnormal labors. We must bear in mind 
that the observations were mostly made in lying-in hospitals, where pre- 
vailing conditions often disturb the normal processes. But making due 
allowance for this source of fallacy, it may be accepted that there is a real 
rise of general temperature during labor, and a special rise in the uterus 
during contraction. 

In some cases the skin remains dry and hot during labor, but often it is 
bathed in perspiration. The face becomes red, the tongue pale and rather 
dry. These phenomena are especially pronounced when the dilatation stage 
is protracted. 

Respiration is modified. The movements are increased. Winckel says^ 
the increase is as 20.7 to 18.7 in the minute. They are more frequent during 
the intervals between the contractions. During the expulsive contractions, 
when the respiratory muscles are called into action, the glottis being closed, 
the movements are necessarily suspended. 

Modifications of the Functions of the Foetus Produced by Labor. 

The phenomena presented by the circulation have been already described 
when studying the effect of the uterine contractions. 

Respiration. — During gestation the foetus makes no respiratory move- 
ment. Respiration and its attendant nutritive processes are carried on by 
osmosis — that is, by gaseous and liquid interchange between the maternal 
blood and the foetal blood in the placenta. This goes on during labor. But 
if the placental function is unduly interrupted, inspiratory efforts are made, 
under which meconium may be voided into the liquor amnii, and some of 
this fluid may be drawn into the air-passages. 

Occasionally, when the membranes are burst, if the face presents, or if the 
obstetrist has passed his hand into the uterus to practise some manteuvre, air 
may be conducted along with it, and reaching the child, may be inspired by 
it; and thus a phenomenon which has been much contested may arise. 
This is— 

Vagitus Intrauterinus. — On expiration the foetus, still in utero or in 
vagina, may utter a cry. The possibility of this has been doubted. Vel- 

1 Sch wangerschaft, Geburt und Wochenbett, 1867. 

2 Klinisciie Beobaclitungen zur Patluylogie der Geburt, 1869. ' Loc. cit. 
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peau, with pithy cynicism, said : " Since educated men, worthy of faith, say 
they have heard it, I believe ; but if I myself had heard it, I would not 
believe." And, indeed, it is one of those things that demand close, intelli- 
gent, and repeated observation to carry conviction. Certain it is that sounds 
easily misinterpreted by unskilled and impressible minds are heard which 
are not due to this cause. A little air getting into the uterus or vagina has 
given rise to sounds which we have known the bystanders to attribute to the 
child, yet the child has been dead. 

The evidences upon which we rest our belief in the reality of vagitus 
uterinus are these : 

1st. The proofs now generally accepted that the foetus in utero makes real 
inspiratory efforts when the placental circulation is interrupted. 

2d. The fact that air may find its way into the vagina and uterus and 
come into contact with the child's face. 

3d. The fact that during the diastole of the uterus there is a degree of 
suction force towards the cavity, and such relaxation of the uterus, that the 
chest walls of the child may readily expand. 

4th. The fact, which we and others have verified, that when the face pre- 
sents, and is still at some distance from the vulva, air admitted to the vagina 
reaches the child's face, and is inspired. In these circumstances we have 
heard the child cry, and the vaulted chest when born shows that it had 
breathed. Indeed, in these circumstances, breathing has been maintained 
either by keeping a finger or a tracheal tube in the child's mouth. 

If air can thus enter the child's lungs when the face is in the vagina, it is 
reasonable to infer that it may do as much when the face is still in the cavity 
of the uterus. 

Lastly, there is the evidence of authority, positive evidence of men not 
open to impeachment of ignorant credulity, and too multiplied to be set 
aside by sceptical negation. Amongst the witnesses to the fact are Marc, 
Baudelocque the younger, Depaul, Winckel, to whom we may add ourselves. 
Several of the instances recorded have been cases of foot or shoulder pre- 
sentation, where the hand was introduced into the uterus for the purposes of 
turning or extraction. 

The Management of Simple Labor, 

What to Observe in the Parturient Woman. 

1. The aspect and general condition. 

2. Pulse, respiration, temperature. 

3. Feel the abdomen, to estimate size, firmness, movements of uterus, 
position of uterus ; also the changes in these conditions during the pains. 

4. Inquire as to pains, their seat, order of recurrence, duration, intervals. 
Note the discharges, mucus, blood, watery. 

5. Vaginal Examination. — Lubricate the fingers with carbolized vaseline, 
1 in 30. 

The first thing to determine is : the reality of pregnancy ; the next is : 
the reality of labor. Note the time of beginning of opening of the os uteri. 
This marks the beginning of the first stage of labor. These points settled in 
the aflSrmative, the finger takes note of the condition of the vulva, of the 
vagina as to lubrication, dilatability ; of the os uteri, its position ; is it open ? 
if so, to what degree? is it dilatable? does it alter during a pain? 

The presentation : this should if possible be made out ; the bag of mem- 
branes: does it bulge during the pains? is it thick, resisting, or thin? is it 
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still entire or burst? Catch the liquor amnii in a bowl; inspect it; is it 
limpid, turbid, pale, or discolored? note the quantity. 

Stethoscopic observation may be applied to the foetal heart. 

So far there is little to do beyond observing the course of events, and sus- 
taining the courage of the parturient. Care should be taken to secure the 
emptying of the bladder. A little light nourishment may be given. If pain 
be urgent, a sedative draught of 15 minims of laudanum may be given. If 
the patient or her friends call out for chloroform, evade complying during 
this stage. The continued presence of the physician during this stage is not 
necessary, but when dilatation is fairly progressing in a pluripara it is wiser 
to keep within call. 

During the premonitory stage, or if not then done, during the dilatation 
stage, it is useful to empty the bowels by enema ; the subsequent progress of 
the labor is facilitated, and annoyance to patient and physician is avoided. 

The main duty of the physician is to take care that no undue interference 
or meddling is practised. Especially the parturient should be enjoined not 
to attempt "to help herself" by forcing efforts. These do not advance the 
labor, and only exhaust the patient's strength. 

Take care that no ergot or other oxytocics be administered. 

Take care not to rupture the membranes. 

Note the time at which the membranes rupture. This marks the begin- 
ning of the second stage of labor. 

Observation is now directed to the advance of the presenting part ; the 
rotation and other adaptive movements. 

The formation of the caput succedaneum or corresponding swellings in 
presentation of parts other than the head. 

Note the condition of the woman as affected by the labor ; pulse, respira- 
tion, state of skin, rigors, injection of face, or pallor? vomiting? defecation ? 

Note the capping of the child's head . 1, by the uterine valve ; 2, by the 
perineal valve ; the condition of the vulva and perineum ; the rotation and 
extension of the presenting part. 

Observe the evolution of the child during its birth. 

Note the state of the child when born ; sex, development, alive or dead ; 
feel the cord, feel the thorax for heart-beat, observe aspect of face, cyanosed 
or pale; are limbs limp or flexed upon trunk? Respirations, character of. 

The jilastic deformations, i. e., shape of head ; are cranial bones entire? 

From the beginning of this stage, as a rule the patient, if a pluripara, 
should not leave her bed; in the case of a priinipara, however, if the pains 
flag, she may get up and walk about a little at intervals. This has the 
effect of awakening the uterine contractions, and lessening the tedium of 
expectation. 

Sometimes, when the head is bulging the perineum, the woman feels an 
imperious want to relieve the bowel, and she may try to get on the night- 
stool. This should on no account be allowed. We have known the child 
to be precipitated into the stool, the cord broken, and the child in danger of 
drowning in the contents of the stool. And there is no slight danger to the 
mother of hemorrhage and inversion of the uterus. 

The care of the perineum. It has been much disputed whether the 
perineum should be " supported," or left to take care of itself We believe 
there is now a general consensus or opinion in favor of supporting the 
perineum. The question, therefore, is simply when to do it, and how to 
do it. 

When to Support the Perineum. — It is of no use to begin before the 
head is distending the vulva. All pressure upon the pelvic floor before this 
time is waste trouble, and injurious by contusing the parts. Besides, as 
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Tyler-Smith pointed out, pressure upon the perineum may excite uterine 
contractions, and thus disturb the due order of the parturient process. The 
proper time to give support is when the head is gliding on through the vulva, 
stretching the perineum, thinning it out, so that it threatens to burst. 

How TO Support the Perineum. — During the expulsive stage a finger 
is applied from time to time to the head and carried back to the edge of the 
perineum to take note of the advance of the head, and of the degree of 
stretching of the perineum. When this is great, and increasing before the 
advance of the head, support duly rendered may help in two ways — first, the 
palm of the hand, so spread out as to rest upon the coccyx behind and upon 
the pelvic floor, prolongs and strengthens the pelvic floor, retarding the too 
precipitate exit of the head, giving the soft tissues time to stretch, and by 
directing the head under the pubic arch, excess of pressure upon the edge of 
the perineum is avoided ; secondly, by pushing forward skin from behind 
and the sides, the capacity of the perineum is somewhat increased. Support 
is given during the pains, and remitted during the intervals, to enable the 
circulation to be restored. Free lubrication with vaseline or oil, and occa- 
sionally fomentations, make the dilatation more easy. 

Laceration of the perineum may begin in two ways — first and most com- 
monly by tearing at the extreme edge, and then the rent may extend back- 
wards in the median line splitting up the pelvic floor to the edge of the 
sphincter ani or through it, or the rent may run laterally ; secondly, the 
perineum, bulging out in the middle, may burst at this part, and the rent 
may run forward through the fourchette and backwards through the sphinc- 
ter ani ; or the child may be driven bodily through the central hole, the 
edge of the perineum keeping entire. The child performs a feat similar to 
the circus feat of leaping through a hoop covered with paper. 

It is obvious that the extended palm of the hand, well supporting the 
pelvic floor, will obviate this latter accident, and that lengthening the 
perineum forwards, and directing the advancing head well under the pubic 
arch, will much lessen the risk of tearing at the edge of the perineum. 

When the occiput is turning up under the pubic arch, the hand of the 
obstetrist grasping the head steadily pushing it forwards, may greatly aid the 
extension movement. If want of driving power is observed at this time, 
steady pressure upon the fundus of the uterus will, by propagated force 
along the child's spine, still further assist the propulsive and extension 
movements. Until the stage of expulsion is advanced the posture of the 
patient is not very important. She may seek ease by varying it. But 
when the head is engaging in the vulva, the period of final crowning, the 
posture assumed may favor or lessen the risk of the perineum being torn. 
Whether the posture be dorsal, as in France, or the left lateral, as in 
England, the knees should be flexed upon the abdomen, and held slightly 
apart during the evolution of the head. The parturient instinctively 
assumes this posture. It takes ofl" a little tension from the perineum, and 
brings the pelvic axis into more favorable relations for the passage of the 
head. 

The perineum may still be ruptured by the stretching of the shoulders if 
these be driven through abruptly; the perineum should, therefore, be sup- 
ported during this stage. 

Playfair, not without reason, objects to the term and practice of "sup- 
porting the perineum," and proposes to substitute " relaxation of the peri- 
neum."_ This is effected by the manoeuvre described of pushing the skin of 
the perineum and external labia forwards and towards the median line. 
The perineum is thus supplemented and rendered less rigid. Goodel puts a 
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finger in the rectum and draws the structures in front forward, so as to 
rehix the fourchette. 

The Cord. — As soon as the head is born it is proper to pass a finger 
round its neck to discover if the cord be coiled around it. If this is the 
case, there are two ways of dealing with it. First, if the head is stationary, 
and the cord be not tightly embracing the neck, a gentle attempt may be 
made to draw the encircling loop forward over the occiput and head, so as 
to liberate it. But should there be any difficulty in executing this manoeuvre, 
it is better not to lose time, which may involve two distinct calamities — 
first, strangulation of the child ; secondly, dragging by the shortened cord 
upon the placenta and uterus, thus disposing to rupture of the cord at the 
placental end, or detachment partial or entire of the placenta, leading to 
hemorrhage; or if the placenta remain adherent, possibly to inversion of 
the uterus. At any rate, the normal course of labor will probably be 
disturbed. 

The simple, prompt, and effective escape from these accidents is to cut 
the cord at the most convenient point. This done, and holding the two cut 
ends, a ligature may be applied to each to meet the possible complication of 
a second child in utero drawing its blood-supply from a common placenta, 
the vessels of the two fcetuses anastomosing. The improbability of this 
event is so great that it might, perhaps, safely be disregarded. Another 
event is more probable — blood may escape from the foetal end of the cord, 
and thus endanger the child. In the great majority of cases, the head 
having emerged and the chest quickly following, air is drawn into the lungs, 
the circulation assumes the course determined by aerial respiration, and the 
blood-current is turned off from the umbilical vessels. Still, if we cannot 
tie both ends of the cord — we must tie both because we cannot tell which is 
in communication with the foetus — it only remains to expedite the delivery 
of the trunk, so as to tie the cord near the umbilicus in the usual way. This 
is done by gentle traction upon the head by the hands, aided by " expres- 
sion " — that is, by compressing the fundus and sides of the uterus. 

There is no need to tie the placental end of the cord unless we suspect 
twins ; the little blood that oozes from it does not come from the mother ; it 
is simply that part of the fo3tal blood which circulated in the placenta. 

The third stage. The cord is tied. The proper time for tying it. 

Feel above pubes, state of uterus, and contractions. 

Ascertain state of bladder. 

Trace cord into vagina to ascertain if its insertion is within reach. 
Observe state of woman, pulse, respirations. 
Flow from vagina, hemorrhage. 

Trace state of uterus after expulsion of placenta; is there a second child? 
The placenta is cast out or expressed. 

Examine placenta minutely. Is it entire, as to its cotyledons and mem- 
branes ? Observe relation of rent in membranes to nearest margin of pla- 
centa ; how did placenta pass out of vulva, edgewise, or like a reversed 
umbrella, membranes covering maternal surface? Does it show signs of dis- 
ease, fatty, calcareous, or other tissue change ? Form ; relation of insertion 
of cord to placental circle ; is placenta single, diffuse, or does it show stray 
cotyledons ? 

Examine vulva and perineum ; intact or torn, extent of injury ; thrombus.* 
The parturient becomes a puerpera. The binder is applied. 
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The Management of the Third Stage of Labor. Physiological 
Hemorrhage of Parturition. 

The third stage of labor consists mainly in the extrusion of the placenta. 
Security against hemorrhage and against septicaemia depend largely upon 
the proper management of this stage. The conduct to be observed must be 
based upon the recognition of events which take place. The following con- 
ditions are observed in healthy labor : 

Immediately following the extrusion of the child there is a fall of 
nerve-tension and fall of vascular tension, a kind of physiological shock, 
not usually marked by depression, but rather by a state of gentle lassitude 
and a sensation of relief that a great and trying function has been accom- 
plished. The rapid discharge of nerve-force during the stormy struggle of 
expulsion is followed by a calm that lasts for several minutes. This calm is 
necessary for the recovery from the shock, for the restoration of nerve-force 
which is wanted for the extrusion of the placenta and the contraction of the 
uterus. Immediately following upon the contraction which expels the child 
the blood-flux hitherto attracted towards the uterus to nourish the child is 
diverted from the pelvic vascular system. The separation of the placenta 
from the uterine wall begins with the expulsion of the child. The strongest 
contractions of the uterus commonly fail to separate the placenta so long as 
the child is retained in the uterus, unless it be in breech presentations. The 
separation is effected by the rapid loss of relation between the area of the 
placenta and the area of the uterine surface to which it had grown. The 
superficial area of an average placenta may be stated at 70 square inches, 
and of course the superficial area of the uterine surface to which it adheres 
corresponds. But when the uterus contracts, the area of placental attach- 
ment is suddenly reduced to about 19 square inches. Thus the placenta is 
cast off. 

This contraction of the uterus is attended by another event. The volume 
of blood prepared for the nutrition of the child, placenta, and uterus is now 
superfluous. It has to be disposed of. This is done as follows : the uterus 
contracting, the blood contained in the sinuses is forced out into the cavity 
of the uterus. The blood so discharged may be called " the physiological 
hemorrhage of labor." Another portion of maternal blood, that contained 
in the placental cavernous structure, is thrown off with the placenta ; at the 
same time the intrauterine arteries being closed, the blood brought to the 
uterus is turned aside into the general circulation. The effect of this last 
process is to raise somewhat the arterial tension. 

Generally the detachment of the placenta is completed, or nearly so, by 
the final contractions which expel the child. But it is often retained for a 
while in the uterine cavity. During this retention the uterus necessarily 
remains bulky; its placental area is not reduced to the minimum, and some 
further loss of blood may take place. But, presently, the nerve-force grad- 
ually gathered up in the stage of rest is called into use. The presence of the 
placenta in the uterus rouses the dormant diastaltic function, and renewed 
contractions set in. The cubic space of the cavity and the placental area 
are quickly reduced, and thus the placenta is often cast into the vagina, and 
'sometimes into the bed. 

The mechanism of the detachment and extrusion of the placenta is effected by 
two forces of the uterus, retractility and active contraction. As the child is 
extruded from the uterine cavity, the uterus springs back as it were upon 
itself, effecting a restitution of form and size by virtue of its elasticity or 
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retractility. To this force is added the active contraction of the muscular 
coat. 

The placenta itself is detached before the membranes. The mode in which 
the placenta is cast out of the uterus has lately been much discussed. It is 
often observed that when the placenta is withdrawn from the vagina, it is 
inverted — that is, the foetal surface comes first, and the membranes following 
cover the maternal surface. This is of course the reverse of the relations of 
placenta and membranes in utero. On the other hand, when no traction is 
made upon the cord, and the expulsion of the placenta is effected by the 
natural forces, it is frequently found that the maternal surface is external, 
whilst the membranes preserve their natural relations, covering the foetal 
surface and the cord. 

Recent text-books give comparative figures of these two appearances, one 
that representing the " inverted umbrella" disposition from Schultze, who 
adopts Baudelocque's description ; the other representing the placenta and 
membranes preserving their normal relations, from Duncan. Duncan 
maintained that the inversion was produced by manual interference. This 
is undoubtedly true sometimes. But it is an error to assume that it is always 
true. We can afBrm from the most minute observation that the uninter- 
rupted natural process will often produce inversion of the placenta; and 
also that moderate traction on the cord, aided by compression of the uterus, 
will deliver a placenta edgewise, the membranes covering the foetal surface. 

Baudelocque's account is perfectly accurate. " Sometimes," he says, " the 
disunion begins at the centre of the placenta, and sometimes at a point of 
its circumference, and different phenomena result. In the first case, the 
middle of the placenta being pushed forward forms a pouch which fills w ith 
blood, and which presents to the touch its surface covered with membranes 
and vessels. A similar pouch forms, and the placenta presents in the same 
manner, when it begins to separate by the furthest edge from the os uteri. 
But things take place differently when the placenta is detached from below, 
especially when near the os. In this case it rolls upon itself like a cylinder 
or horn, according to the length of the uterus, so that it presents by its rough 
aspect, and its exit is always preceded by a discharge of blood." The case 
could not be better stated. 

Tarnier affirms that the inversion of the ovum is habitually spontaneous, so 
that the amniotic aspect usually looks externally. The placenta, he says, 
first detaches itself, and in descending upon the neck of the uterus and into 
the vagina, it drags the membranes, which in their turn become detached; 
thus the ovum turns inside out like the finger of a glove, and presents its 
amniotic surface outwards. It is the foetal surface then which usually pre- 
sents itself at the orifice of the uterus, even when no traction is made upon 
the cord; but Tarnier also admits that the placenta sometimes presents by 
its edge. Ribemont-Dessaignes and Pinard, basing on numerous observations 
ad hoc, affirm that the placenta in the great majority of instances presents 
by its foetal aspect. We conclude that both presentations may occur spon- 
taneously ; and we are prepared to go farther and say, that the edge presenta- 
tion, membranes covering the amniotic aspect, may occur under ti-action 
upon the cord. At the same time it must be admitted that traction upon 
^he cord when the insertion is central favors inversion. The explanation, 
we think, will be found in the seat of attachment of the placenta. When 
the placenta is implanted upon the fundus, or anywhere within the upper 
polar region, the cord is usually central as regards the placenta, and the 
central detachment described by Baudelocque, leading to bulging of the 
middle of the placenta, most frequently takes place (see Fig. 115). On 
the other hand, when the placenta has grown to the sides of the uterus, a 
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part dipping within the lower zone or segment, this lower edge will generally 
be first detached and the placenta will descend edgewise, roll up lengthwise, 
and come into the vagina with the membranes covering the foetal aspect. 

We ofl'er this explanation, not as a matter of speculation, but as the result 
of many and careful observations upon the phenomena attending the various 
seats of implantation of the placenta. These observations will be again 
referred to Avhen describing the history of placenta prsevia. This view of 
the mode of presentation of the placenta depending upon the seat of im- 
plantation is described by Baudelocque. Figs. 115 and 116 represent the ordi- 
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nary mechanism of detachment and expulsion of the placenta when it had 
grown to the upper region of the uterus ; and Figs. 117 and 118, when it had 
grown to the sides. 

When the placenta is detached, the uterine contractions drive it into the 
vagina. If no interference be practised, this stage takes about ten to twenty 
minutes. 

The next stage consists in the expulsion from the genital canal. This may 
take an hour or more. The recently distended vagina is expanded by the 
intruding placenta. It lies there beyond the range of uterine power; the 
vagina itself possesses inadequate contractile force ; and but for the forcing 
action of the voluntary muscles exerted as in defecation, the placenta might 
remain for an indefinite time. Indeed, William Hunter and others of his 
school, carrying to extremes faith in the sufficiency of nature to complete a 
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physiological process, were in the habit of leaving the work to nature. The 
results were in some cases so disastrous by hemorrhage and septicaemia that 
this negative practice was abandoned. 

There are four principal methods of managing the placenta. The first is 
the exploded one just described of doing nothing ; but sometimes there is 
nothing to do. The second is that of removing it by hand from the uterus 
or vagina. The third is by expression, or squeezing the placenta out of the 
uterus or vagina by hand-pressure applied to the uterus. This is called 



Fig. 117. Fig. 118. 

J -f. 




uterus. These methods form an ascending scale, coming into successive use 
according to the rising necessity of the case. 

If we are sure that the placenta is detached from the uterus, the second 
plan, which consists in simply withdrawing it by gentle traction upon the 
cord, aided by steady pressure on the fundus, is the best. ITow do we hiow 
that the placenta is detached? This may be inferred to have taken place if, 
after a few minutes' rest, pains or contractions of the uterus are felt by the 
patient; if the obstetrist feel the uterus harden and become sensibly reduced 
in bulk, forming a firm globe reaching not much above the umbilicus. 
Sometimes he may feel the uterus undergo sudden and considerable reduction 
in bulk, and he is sensible that something has passed out of its cavity. 

The next step is to pass the index, the cord serving as a clew to search for 
the placenta. If he fail to reach the root of the cord and to feel the placenta, 
he may infer that the organ is not yet detached ; if, on the other hand, the 
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placenta be easily felt, it is because it is detached and has come down into 
the cervix or vagina. 

Then comes the question of removing it. A common error is too great 
haste to interfere. Wait a while for the uterus to recover power, and the 
placenta to mould itself to the passages. If we begin traction too soon, the 
irritated uterus is thrown into spasmodic action, the natural order of its 
contraction is perverted ; the placental seat, liable to a kind of paralysis, 
and the placenta, still perhaps partly adhering, is passive or only slightly 
contracting; more active contractions are provoked in the lower part of the 
uterus. The effect of this is to imprison the placenta in a pouch at the upper 
part of the uterus.' It is " incarcerated," "encysted," or there is the so-called 
" hour-glass contraction." And then, until the disordered action of the uterus 
has been calmed by repose, or a dose of opium, or a whiff of chloroform — a 
remedy to be avoided in this stage — the placenta will not come away, unless 
it be by the forcible introduction of the hand through the constricted part of 
the uterus — also a proceeding to be avoided if possible; or, if we proceed to 
remove the placenta whilst the uterus is still inert, we run great risk of 
causing inversion. 

Proceed then gently, and after a proper interval' of rest, before trying to 
remove the placenta. 

Another imperative rule is not to give ergot during the placental stage. 
Ergot given at this time is likely to defeat the very object in view. It is 
likely to excite irregular spasmodic or tetanoid contractions, which will lock 
up the placenta, and render all attempts at manual extraction abortive, even 
dangerous. 

How TO Remove the Placenta. 

1. During the last stage of the expulsion of the child, the nurse or other 
assistant will have been pressing steadily upon the fundus uteri, following 
the child down. 

2. Keep up gentle pressure upon the uterus after the birth of the child. 
Avoid kneading or rubbing the uterus, unless it be done very gently ; other- 
wise this manoeuvre is apt to cause disordered spasmodic action, and we have 
suspected it to be the cause of metritis. 

3. After a repose of three or four minutes, holding the cord by one hand, 
run a finger along it into the vagina. In this case two fingers may be firmly 
pressed near the root of the cord into the body of the placenta, so as to hook 
the placenta down towards the vulva. The pressure is steadily made back- 
wards, following the curve of the sacrum. You thus get by the combined 
use of the two hands " axis traction." At the same time moderate traction 
is made on the cord, and the whole mass is made to siide down. By the 
consentaneous light traction on the cord, downward and backward pressure 
upon the placental mass, and steady pressure upon the fundus uteri by an 
assistant, the distributed force avoids undue force in any one direction, and 
the placenta, if detached, is removed in the easiest and safest manner. 
Nurses will often at this point urge the patient to cough or bear down, and 
this may succeed. Harvey effected extrusion sometimes by giving a sternu- 
tatory. Pulling unduly upon the cord is apt to cause it to break aw^ay from 
the placenta. The most common seat of rupture is near the insertion. 
Hence we may infer that this is the weakest point. This accident entails 
the loss of the natural clew to the placenta, and renders it necessary to pass 
the hand into the vagina, or even into the uterus to seize the placenta, unless 
it can be squeezed out, as will be presently described. 

4. As soon as the placenta is outside the vulva, seize it in both hands and 
rotate it two or three times, so as to throw the membranes into a twisted rope. 
This gives them more cohesion, and the risk of leaving shreds behind is 
lessened. Fig. 116 shows how the mass of the placenta protruding in vagina 
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or near outlet favors this rotation by the hands, and serves to draw the mem- 
brane down rope-form. 

5. The placenta removed, steady pressure is still kept up on the fundus 
uteri, and the expelled clots and liquor amnii are received into diapers, or, 
better still, into a shallow bowl. The bottom of the sponge bowl answers 
well. This plan serves the double purpose of cleanliness and of enabling 
us to estimate the quantity and other characters of the discharge. 

6. If the uterus is now felt contracted, firm " like a cricket ball," a broad 
binder may be applied. In the case of a primipara this may be enough, 
but in the case of a pluripara, in whom the abdominal walls are flabby and 
give little or no compressive force, a pad may be useful, so applied as to rest 
upon the fundus of the uterus, and be kept there by the binder. 

When the placenta is expelled the uterus enters into permanent concentric 
contraction. The anterior wall of the body is compressed against the pos- 
terior wall, the fundus shrinks down upon the body ; the lower segment also 
contracting, the whole organ regains something of its shape before pregnancy. 
It now resembles a pear flattened a little antero-posteriorly. Its cavity is 
now again triangular ; into the two upper angles the Fallopian tubes open ; 
the lower angle corresponds with the cervix. Normally, the juxtaposition 
of the anterior and posterior walls is so close that the cavity is obliterated ; 
but owing to the forcible stretching which the lower segment and the cervix 
have undergone, partly paralyzing the muscular tissues, and tearing and 
bruising the cervix, especially at the os externum, this part remains flabby 
and open for a time ; and not seldom that part of the uterus to which the 
phicenta had grown is paralyzed for a while. 

The fourth method, by passing hand into uterus. 

If the placenta is not readily expelled or removed by the method described, 
we have to discover the cause of the delay : 

1. The placenta may be wholly detached, and yet be retained in the uterus. 
Simple Retention. — This may be due to want of contraction of the uterus. 

As has been already pointed out, for a few minutes the uterus, after the 
supreme effort of expelling the child, is exhausted ; it wants repose to gather 
strength to expel the placenta. If the course of labor has been disordered, 
or if premature attempts are made to pull away the placenta, the uterus 
will contract irregularly : its polarity may be inverted, so that the lower 
segment contracting unduly, spasmodically, the placenta is shut up in the 
uterine cavity. 

Hemorrhage commonly attends this condition. 

2. The placenta may not be detached. Maintaining adhesion, partly or 
entirely, we then have retention with adhesion. The adhesion may be natural 
or morbid. In the case of partial adhesion, hemorrhage is almost certain. 

We must not hastily conclude that the placenta is adherent. Adhesion 
is the bugbear of students and young practitioners. Practically it is very 
rare. It is a good rule in the first place to act as if it were not adherent, or 
as if the adhesion were only partial and easily overcome by the methods 
commonly used to expel the placenta, reserving the extreme measure of intro- 
ducing the hand for those cases in which the common methods fail. 

Assuming then the case in which the plan described in Section 3 fails, we 
may resort to "squeezing-out" or "expression." 

Although long practised in Dublin, and precisely described by McClin- 
tock and Hardy in 1848, and in London by ourselves, in ways varying in 
detail, the name of Crede has of late years been especially associated with 
this manoeuvre.^ The proper way to squeeze out the placenta is to place 

' The whole question of the removal of the placenta in its historical and clinical 
Connections is fully discussed by liibemont-Dessaignes, These de Concours, Paris, 1883. 
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the patient on her back near the right side of the bed. You thus obtain 
perfect command over the uterus ; you can use both hands to assist and re- 
lieve each other, avoiding unsteadiness and fatigue. The uterus is grasped 
by a hand applied on either side of the uterus, the balls of the thumbs rest- 
ing upon the fundus. Then acting with spontaneous uterine contraction if 
it set in, or without if the uterus is paralyzed, concentric pressure is made 
by the hands. The uterus will tilt a little on one side, so that the anterior 
wall will be flattened upon the posterior — the normal condition of the empty 
uterus. In this way, regular contraction of the uterine muscle is promoted; 
its due polarity is restored by making the fundal action preponderate over 
the cervical action ; its cavity is reduced in all its diameters ; the placenta 
is driven out into the vagina, and by continuing pressure it is even shot out 
of the vagina into the bed. We trace this process going on by feeling the 
shrinking of the uterus under our grasp. The escape of the placenta from 
the uterine cavity is announced by a sudden reduction in bulk, and the 
escape of the placenta from the vagina is also felt by the operating hands. 
The process also is distinctly traced by the patient. The operation causes 
some pain, but should not on that account be done under chloroform or 
ether. These agents certainly counteract healthy uterine contraction and 
promote hemorrhage. The patient must exercise a little courage. The 
quick and effective relief compensates for her suffering. 

Timely applied, "expression" aids and is aided by natural contractile 
effort. In this lies security. Expression as sometimes practised, by apply- 
ing excess of pressure to the fundus, pushing it in towards the cavity, has 
caused inversion. See a case by Schnorr.^ Johnston and Sinclair also re- 
late a case.^ A case of inversion which was admitted into St. George's 
(1881) under Robert Barnes's care, was produced in this way. Again, by 
unduly pressing the uterus down into the pelvis, retroversion has been 
caused. Both these serious accidents are avoided by following the method 
described. 

A great advantage attending the method by expression is that it obviates 
passing the hand into the uterus. Dohrn demonstrated that the method was 
followed by bad results when practised immediately or very soon after labor. 
Fifteen minutes or more should elapse before resorting to it. 

The placenta refusing to be squeezed out, we may assume that it is re- 
tained either (1) by irregular contractions of the uterus, including the so-called 
" hour-glass contraction,'' and preponderant contraction of the lower segment 
of the uterus, or (2) by adhesion. The term " hour-glass contraction" some- 
times applicable, more often suggests a false picture. It is rare, indeed, to 
observe a case in which there is an annular constriction of the middle zone 
of the uterus dividing it into two cavities, the upper one containing the pla- 
centa, the lower one relaxed and freely open to the vagina. The more 
common condition is that in which the placenta is shut up, "encysted," in a 
chamber formed near the fundus by a spasmodic contraction of all that part 
of the uterus which lies below the region of the placental site. This condi- 
tion arises from a combination of two factors : (1) the muscular wall cor- 
responding to the placental site is paralyzed instead of being the centre of 
active contraction ; (2) the lower part of the uterus, which ought to be com- 
paratively inert and yielding, contracts unduly and spasmodically. There 
is reversed polarity. This condition is commonly brought about by pulling 
upon the cord, or by other treatment which disorders the proper sequence 
of the factors of labor. Hemorrhage often attends. 

To meet this difficulty it is well in the first place to allay disordered 



1 ]\Ioiiatsschr. f. Geburtskunde, 1867. 
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nervous action by sedatives. Twenty or thirty drops of laudanum, with 
twenty of tincture of digitalis in camphor water, may be given. If the 
patient is unusually weak, it is better to inject sixty minims of pure ether 
under the skin, or make her breathe a few drops of nitrite of amy]. The 
patient is then brought to the edge of the bed, on her leftside. The operator 
then grasping the fundus uteri in his right hand applied above the pubes, 
introduces his left hand into the vagina, and making his fingers into a cone- 
form passes them through the os uteri until he arrives at the constriction. 
Then by steady sustained pressure, aided by downward pressure on the 
fundus, the resistance is overcome. This is not to be done by violence, but 
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by sustained pressure, on the principle of tiring out the muscular spasm. 
The constriction passed, the fingers may be opened to grasp the placenta. 
Endeavor to begin with an edge, so as to glide the fingers between the pla- 
centa and uterus, detaching it if it adheres. Holding the placenta, by con- 
sentaneous drawing-out, and external compression, the placenta is removed. 
In this proceeding the external compression should be the preponderating 
force, r See Fig. 119.) 

Being assured that the uterus is well emptied, compression should be still 
kept up on the uterus until it is thought proper to apply pad and binder. 

If the placental retention be due to adhesion, the proceeding just described 
is to be followed out. In most cases the adhesion is not due to abnormal 
tissue, and the separation is easily and completely effected by pressing the 
fingers on between placenta and uterus. In some cases, however, the adhe- 
sion is so intimate that it is difiicult to feel where placenta ends and uterus 
begins. In such a case it is easy to be over-zealous. The safer rule, long 
ago pointed out by F. Ramsbotham, is to detach all that can be detached 
without violence, and by passing the tip of the finger into any projecting 
masses to break them up, to destroy their active vascular connection with 
the uterine wall. This done, the great immediate object of removing an 
active cause of hemorrhage is accomplished, and you avoid the serious danger 
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of wounding the uterus. After sucli an operation it is desirable to wash out 
the uterus with hot carbolized water in the proportion of 1 in 50. 

We must be prepared to find pieces of placenta now and then coming 
away after this operation, and for the reproaches of attendants and gossips, 
ever ready to blame the doctor who " left some of the after-birth behind." 
These we must bear with equanimity, content if we have done our best to 
bring it away safely, not rupturing the uterus or setting up metritis, and 
taking care by appropriate after-treatment to obviate any ill-consequence 
that may arise from the imperfect operation. 

This after-treatment is important. (1) There is the washing-out with 
carbolized water; (2) the administration of quinine and ergot to keep up 
contraction of the uterus; (3) if hemorrhage return soon, inject hot water, 
then solution of iodine, and, if that fail, perchloride of iron. If hemorrhage 
should recur after two or three days, ansesthetize the patient, and pass the 
fingers into the uterus for another attempt to remove the portions left ad- 
hering. They may now yield more readily before the fingers. In some 
cases we have successfully employed the wire-ecraseur, treating the projecting 
masses like polypi. Indeed, they have been not inappropriately called 
" placental polypi." The wire is perfectly safe, it cannot dig into the uterine 
substance; it simply shaves off the projecting masses smoothly. 

The placenta delivered, we come to the post-placental period. 

We have now to consider how to dispose the patient to make her com- 
fortable and safe before leaving. The first point to determine is the applica- 
tion of a binder. To apply a binder properly, the patient must be laid upon 
her back, with the legs extended. In this position the operator has complete 
command over the uterus, and the binder embracing the hips well exercises 
uniform effective support, and is less likely to ride up and become loose. 

Tyler-Smith says' "women have died suddenly for no other reason than 
that the binder was omitted." 

It is an excellent plan to apply a temporary binder during the second 
stage of labor, tightening it according to indications as the uterus and abdo- 
men become smaller. This need in no way impede manipulation. The dif- 
fused support given to the abdominal walls is of material assistance. The 
pressure upon the uterus keeps the axis of uterus and child in due relation 
to the axis of the pelvis ; it promotes steady contraction of the uterus ; it 
maintains due tension of the abdominal vessels ; it gives a sense of comfort 
and power to the woman; and it facilitates the adjustment of the permanent 
binder. This plan further obviates the principal objection made to the 
lateral or English decubitus of the parturient woman, namely, that it allows 
the uterus and abdomen to bag down away from the pelvis. It is especially 
useful in pluriparre. In healthy primiparae, and in many pluriparte who 
preserve good nerve and muscle, the uterine contraction following expulsion 
of the placenta is steady and persistent, and there is little or no pain, except, 
perhaps, a sense of soreness and fatigue. But when the patient is of weak 
fibre, when the nervous system is unduly mobile, the uterus, after having 
contracted, may relax again ; and there is a tendency to the recurrence of 
contractions, not in strict rhythm, but in a disorderly manner. These con- 
tractions are attended by pain— " after-pains." The explanation of the pain 
is found in the circumstance that the relaxing uterus favors an outpouring 
of blood into its cavity, which, clotting, excites reflex action; and the induced 
spasmodic contraction, not easily expelling the clots, causes pain. This 
condition is analogous to dysmeuorrhoea from retention. 

A second cause of after-pains is distention of the bladder. This organ will 
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probably have been emptied during the labor, but not seldom it becomes 
temporarily paralyzed, and filling, irritation causing reflex spasmodic con- 
tractions is set up. This irritation may be propagated to the uterus. 

A third cause, often unsuspected, is retroversion or retroflexion of the uterus. 
When bulky and flabby, the fundus easily falls back, or is thrust back under 
obstetric manoeuvres, during and after the extrusion of the placenta. E. 
Martin, of Berlin, also showed that retroversion, post partum, was favored 
by the placenta having grown to the posterior wall of the uterus. This part, 
thus rendered thicker and heavier, falls back. In like manner, attachment 
of the placenta to the anterior wall favors anteversion, and also " after- 
pains." The combined distortion and malposition impede the circulation 
through the uterus, lead to congestion and hemorrhage, and the retention of 
clots in its cavity; hence "after-pains." 

Before leaving the patient, observe the aspect of her face, feel the pulse, 
feel the abdomen, look at the vulva to see if there be any trickling of blood. 
If she complains of feeling faint, shows marks of undue depression, says she 
feels a discharge coming from her, and this is coufirraed by examination ; if 
the abdomen enlarges, undo the binder, pass the catheter, compress the uterus 
firmly by the hands to expel clots. The treatment now is that for hemor- 
rhage, which will be specially considered in another chapter. 

Examiue the placenta to see that it is entire, and to take note of any 
abnormal condition. 

Tying the Cord. — When the child is born, the question of tying the 
cord arises. It has been contended that tying the cord is superfluous, and 
the practice of the lower animals has been cited in proof. It is true that 
when the child breathes the immediate effect is to turn the current of the 
circulation into new channels and to divert it from the placenta, and there- 
fore from the umbilical cord. It is also true that when the cord is divided, 
without tying it, there is a spontaneous retraction of the umbilical arteries 
within the tissues of the cord, and such a diminution of their calibre that 
bleeding will commonly be prevented. Ribemont-Dessaignes has carefully 
described this anatomical arrangement. P. Dubois, Depaul, and others 
made numerous observations to test the necessity for tying the cord. They 
found that iu a great number of cases no bleeding followed simple division. 

Tarnier points out that in all these experiments the aerial respiration was 
well established before the cord was divided. And we may add that in cases 
where we have had occasion to cut the cord before applying a ligature, and 
before the child has breathed, bleeding has taken place; and in some cases 
in which the ligature was not tied tightly enough, bleeding has taken place 
some hours after the child had breathed freely. Similar facts must be 
known to every experienced obstetrist. 

The appeal to comparative parturition is not free from fallacy. Animals 
lacerate the cord with their teeth, or stamp upon it, to effect separation. The 
efl^ect of this is similar to that of torsion of arteries. To imitate this, it has 
been recommended to use blunt scissors. The idea is not without value. But 
it is safer to tie. It would not be pleasant for the obstetrist, nor conduce to 
his reputation, to be called back to the lying-in chamber to find the child 
bleeding to death. 

Granting then full force to the anatomical and physiological provisions 
against hemorrhage, no one at the present day would omit the precaution of 
tying the cord on the child's side of the point of division. 

Since the cord must be tied, what is the right time for doing it F Some prac- 
titioners tie the cord immediately after the child is born, others wait till 
pulsation is no longer felt iu the cord ; others, again, wait until the child 
has fairly breathed. 
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The immediate ligature ought to be abandoned. There are physiological 
and clinical reasons for waiting until respiration is set up. Budin instituted 
experiments at the Paris Maternite, under the direction of Tarnier, to illus- 
trate this point. When the cord is divided immediately, the quantity of 
blood poured out from the placental end is notably greater than when the 
division is made after the cord has ceased to pulsate. Now the question 
arises : What becomes of the excess of blood when the cord is tied at the 
later period ? It passes into the circulation of the child. So Helot and 
Schiiking^ showed that when the cord was left untied, adhering to the pla- 
centa still in uiero, weighing the child immediately after birth and again 
after the cord had ceased to beat, they found the child had gained sensibly 
in weight. 

Against immediate ligature there is the further argument that the placenta 
may still be in vascular relation with the uterus, and that the child depends 
upon this relation until it breathes. 

Our own practice has been to wait until the child breathes, or at any rate 
until the cord ceases to pulsate. Usually when the child breathes, the pul- 
sation in the cord stops. But occasionally the cord ceases to pulsate before 
the child breathes. In this case there is nothing to be gained by further 
delay. The animation of the child is more certainly achieved by removing 
it from the bed to practise the necessary manoeuvre. The plan to adopt is 
this: AVhen the child is born, turn it on its back; clear away discharges, 
membranes, and anything that may obstruct respiration, from its mouth and 
chest; let it lie in the bed until it breathes and cries freely. Observe the 
cord : at first turgid, purple, pulsating strongly, it gradually shrinks, becomes 
pale and flaccid, the pulsations become feeble or stop. The ligature may 
now be applied. One is enough. There is no good reason for applying a 
second ligature on the placental side. 

How to Tie the Cord. — At what point is it best to tie it? The usual prac- 
tice is to tie at about two or three inches from the umbilicus. The best 
material is stout thread, doubled four or five times. It is better waxed, so 
as to make it bite more tightly. The ligature is passed in two circles round 
the cord, and then tied in a double knot very tightly, so as to bury the liga- 
ture in the Whartonian jelly. This is most surely effected by tightening the 
ligature slowly. ISTotwithstanding every care, the ligature will occasionally 
get loose from the shrinking of the mucous tissue of the cord. Hence the 
necessity for examining after an interval of half an hour or more. 

Tarnier contrived a special plan to insure obliteration of the vessels. He 
applied a match-stick parallel to the cord, then the ordinary ligature, and 
then an elastic ligature. Budin made experiments which proved that the 
elastic ligature is the most efficacious. Dr. Dickson had in 1876 made use 
of an elastic ligature. 

Sometimes the cord is torn off accidentally on a level with the umbilicus. 
In such cases we have passed a fine needle through the stump, and twisted a 
silk thread in a figure-of-eight round it. A similar proceeding may be 
required when bleeding follows the falling of the cord, as sometimes happens. 

This done, the child is received in a flannel and given to the care of the 
nurse. 

^ Zur Physiologic der Nachgeburtsperiode, etc.. 1877. 
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THE PUERPERAL PROCESS, OR THE NATURAL HISTORY OF CHILDBED. 

The transition from gestation and labor to puerpery is marked by (1) 
sudden diversion of blood-flow from the pelvic vascular system. The current 
is turned back upon the general system ; hence, according to Marey, tem- 
porary increase of vascular tension. This diversion is analogous to and 
coincident Avith the equally sudden diversion of the child's blood from the 
placenta on tying the cord. 

2. The developmental force which hitherto attracted blood-flow to the 
pelvis is suddenly arrested. 

3. This diversion of the blood-flow is effected by contraction of the uterus, 
at first active, then tonic, which, compressing the uterine vessels, bars them 
against the entry of blood into the arteries. 

4. Changes are wrought in the system. Cessation of pain and nervous 
tension. 

5. A vacuum is produced tending to pump in air, unless the abdominal 
walls are endowed with extraordinary vigor, muscular and elastic, to retract 
and obliterate the space left by the emptied uterus. This sudden loss of 
eupport or natural pressure upon the intestines, and through this upon the 
uterus, vena cava, abdominal aorta, and liver, further takes off the natural 
tension of the vessels, and disturbs the action of the heart, disposing to syn- 
cope and thrombosis. 

This vacuum-action is proved by the observation during labor of the 
recession of the presenting head as the pain goes off ; it is felt and measured 
by the forceps which, previously adjusted, is drawn up into the pelvis be- 
tween the pains. During craniotomy we may feel and hear air sucked into 
the cranium during remission of expulsive action, and driven out when the 
expulsive action is renewed. 

The mechanism that favors the indraught of air also favors the entry of 
noxious fluids into the uterine sinuses. 

Hence the necessity for the twofold and associated security obtained by 
supporting the abdominal walls and obtaining contraction of the uterus. 
This is the first point in antiseptic midwifery. 

The uterus is stimulated to contract by pressure upon its fundus, as by the 
hand ; and through the abdominal walls by a bandage. 

The transition from the state of gestation to that of childbed, effected by 
abor, is attended by a great systemic revolution. The system is no longer 
dominated by the foetus. A special condition of the system had been 
developed in order to carry out the process of gestation. That process com- 
pleted — and it is completed abruptly — the special conditions of gestation 
abruptly cease, and a new regime is established. The gestation process also 
calls forth a special development of certain organs, raising them to a state 
of physiological hypertrophy. The purpose of this special development 
accomplished, these organs at once enter upon a process of so-called involu- 
tion, or return to the ordinary condition of non-gravidity. 

We have thus two orders of phenomena to observe — the general and the 
local. 

A. The general phenomena. The most striking of these relate to the 
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functions of innervation, of the circulation, of respiration, of nutrition, of 
secretion and excretion, and to the attendant changes in the organs which 
perform these functions. 

B. The local phenomena relate to the functions of the generative organs 
and the changes effected in them. 

The general and local phenomena must of necessity be described one by- 
one ; but it is essential to follow up this analytical study by a mental 
synthesis, bringing them all together in solidarity. They are physiologically 
links in a circular chain ; all are interdependent. If the harmonious relation 
of these general and local functions and changes is disturbed, then the whole 
puerperal process is disordered, and a physiological state merges into a quasi- 
pathological state. 

The same forces will continue to act, complicated, perhaps by the intrusion 
of foreign influences. The right appreciation of the diseases of the puerperal 
woman, then, must rest upon the foundation of accurate knowledge of the 
healthy puerperal process. Here the definition of pathology started by 
Robert Barnes finds an appropriate illustration : " Pathology is Physiology 
struggling under difficulties."^ 

Among the general post-partum phenomena the most striking is the rapid 
fall in nervous and vascular tension. The process of structural building is 
suddenly arrested ; the nervous energy accumulated for the tremendous act 
of labor is expended. A new order of things is established. Instead of 
building, demolition has to be effected. The hitherto constantly increasing 
increment of tissue and fluid elements is not only suddenly stopped, but the 
accumulated material has to be rapidly got rid of. The physiological 
energies are reversed. Active nutrition gives place to active absorption 
and excretion. Endosmosis predominates over exosmosis. 

We may form an idea of the magnitude of the revolution that takes place 
at the moment of the completion of labor, and of the work that has to be 
subsequently done, by studying the facts stated by Gassner, showing the 
loss of weight undergone after labor.'' 

Admitting that these observations are nearly true, we may deduce some 
instructive applications. 

1. The parturient woman aflmost suddenly loses about 10 per cent, in 
weight of the solids and fluids which up to the moment of delivery formed 
part of her organization. 

2. This tenth part being of about equal specific gravity with the rest of 
the organism, occupied proportionate space. And this cast out tenth part 
was almost wholly contained in the abdominal cavity. 

Within an hour then, or less, the body has lost one- tenth in weight and 
one-tenth in volume. A change so great and so rapid cannot fail to be 
attended by corresponding changes in the processes of nutrition, chemical, 
and mechanical. The sudden separation of the child and placenta may be 
likened to an amputation at the hip-joint. Certainly there are wide dif- 
ferences in the subsequent conditions ; but we shall have to refer presently 
to one or two points of great analogical interest. 

The first effect is slioek. An impression more or less profound is made 
upon the ganglionic, cerebral, and spinal centres. In most instances this 
shock is an entirely healthy phenomenon. A transient stage of depression, 
not amounting to exhaustion, is soon followed by a sense of relief, even of 
restored power, of happiness. In other cases the depression is more serious. 
The nerve power is exhausted ; it is not duly recruited ; the heart flags or 
fails altogether ; the spinal cord and the brain are partially paralyzed. The 
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blow may be so heavy that life may be extinguished. This is one of the 
causes of sudden death in childbirth. Between the beneficent physiological 
shock and the shock that kills, there are degrees varying with the severity 
of the labor and the power of the woman. These intermediate degrees of 
shock are marked by syncope, by hemorrhage, or other more or less dan- 
gerous symptoms. 

2. After shock comes reaction. After healthy shock the process subse- 
quent upon labor are carried out in safe and regular order. The reaction 
that ensues upon the severer intermediate degrees of shock is fitful and dis- 
orderly; the nervous influence is unequal to maintain the due control, to 
regulate uterine action and the work of the circulation. The physiological 
balance is disturbed, the blood-mass is almost surely affected in quantity and 
quality; the absorbent and secreting organs are therefore disturbed in their 
work. 

Hence, we often see after severe labors that the puerperal process is dis- 
ordered. We trace back then to the labor-shock many cases of puerperal 
disease. 

We may first take note of the more purely mechanical influences. When 
tracing the history of gestation we cited the description of De Cristoforis^ 
of the mechanical disturbances induced *by the gravid uterus. He contends 
that the uterus pressing upon the abdominal aorta and iliac veins and 
inferior vena cava causes (1) superior arterial hyperemia, with increased 
heart-tension and hypertrophy; (2) inferior venous hypersemia. Now, the 
sudden diminution in bulk of the uterus is followed by the liberation of 
the abdominal vessels from obstruction. There will be an instantaneous 
tendency of the superior arterial hypersemia to subside, the supply of arte- 
rial blood to the head will be lessened, the venous blood and serum arrested 
in the lower extremities will flow unimpeded towards the abdomen. Hence, 
two dangers: syncope, due to the sudden diminution of blood in the brain, 
and the perturbation of the heart under shock ; and hemorrhage from the 
uterus, due to the free rush of blood to the vacated region of the abdomen 
and the lowering of tone under the shock. The normal counteracting or 
compensating provision against these dangers is mainly the firm contraction 
of the uterus. If this prevail, the circulation is quickly restored to its 
equilibrium and adapted to the new regime. The heart-tension is main- 
tained. 

Concurrently with these mechanical factors another factor exerts a pow- 
erful influence upon the circulation. 

From the moment that the placenta is cast, the developmental energy, 
which had hitherto irresistibly attracted large volumes of blood to the uterus, 
ceasing, the blood-current is turned off*. This is the negative factor. The 
positive factor is seen in the contraction of the uterus, whose interlacing 
fibres constrict the bloodvessels and refuse admittance to the blood. The 
blood is called elsewhere. A new focus of developmental energy is set up 
in the breasts, and the vessels supplying these organs undergo a physiological 
hypertrophy. The breasts have superseded the uterus; the cfcild has shifted 
the source whence it draws its sustenance. But the full establishment of the 
activity of the new developmental focus is rarely eflfected until the third day. 
To this first or mechanical process succeeds 
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The Involution Process. 

This may be defined as the process by which the uterus and other organs are 
reduced or brought back to the ordinary condition of non-gravidity. Regression, 
then, would be the more correct terra. 

But preceding the removal of the superfluous solid tissue, there takes place 
a rapid absorption and removal of serum which has been exuded into the 
connective tissue of the lower limbs especially and of the pelvis. The oedema 
of the legs had mainly arisen during pregnancy; the oedema of the pelvis 
had been partly formed during pregnancy, but a larger part was the direct 
effect of labor. The lining membrane of the parturient canal had been par- 
tially detached from the subjacent tissues under the influence of friction by 
the advancing head. Hence extravasation not only of serum, but commonly 
of blood also. As soon as the pressure of the gravid uterus upon the pelvic 
veins, and the developmental turgor are taken off, the fluids in the connective 
tissue are quickly removed. The rapid entry of these fluids into the circu- 
lation probably helps to keep up vascular tension. 

Then succeeds the true involution-process. The new tissue which had 
been formed in the uterus, heart, bloodvessels, liver, spleen, and probably 
in the nervous system, to subserve the nutrition and development of the foetus 
and its extrusion, now superfluous, have to be got rid of The process by 
which this superfluous material is thrown out of the system consists of several 
parts: the fii-st is the conversion of the solid tissue into a fluid which can be 
taken up by the lymphatics and venules. This conversion consists in fatty 
metamorphosis. Being a strictly physiological change, the term " degenera- 
tion" commonly applied is incorrect. The change has been most accurately 
studied in the uterine muscular tissue; but that the same change is under- 
gone by the waste tissues elsewhere cannot be doubted. The liquefied tissues 
form what Virchow happily called " physiological milk." In this state they 
are fit for absorption. This is effected in the case of the uterus by the 
lymphatic vessels and venules of the pelvic region. That part of the fluid 
which is taken up by the lymphatics undergoes the influence of the lymphatic 
glands ; that part which is taken up by the venules undergoes the influence 
of the liver especially, before entering the circulation. Carried to the heart 
and thence to the lungs, further changes are effected. Some of its elements 
are there eliminated ; and to this aerial elimination is partly due the peculiar 
smell to which the term gravis odor puerperii" is given. Carried on into 
the systemic circulation it is brought to the great glandular excreting 
system. The chief component parts of this system are the kidneys, the 
glands of the intestines, and the skin. The liver and the lungs, which came 
primarily into action, come in also secondarily with the other glandular 
organs. All work in solidarity. The process of involution, and therefore 
of absorption and excretion, is not actively established before the second or 
third day after labor. The granular metamorphosis of the new tissue neces- 
sarily takes s^e time. During the first two or three days the vascular 
tension is still high ; and it may be stated as a physiological law that so long 
as high tension prevails absorptio7i is slow. It is interesting to observe that 
the starting of involution and absorption is nearly coincident with the start- 
ing of the secretion of milk; and also that the first milk secreted during the 
early period of absorption differs in quality from that which is secreted later, 
when the ordinary equilibrium of nutrition is restored. The breasts then 
may be looked upon not simply as organs constructed to supply nourishment 
to the infant, but also as special organs of excretion, helping involution. 
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IIow LoxG DOES THE INVOLUTION Pkocess GO ON? — The involution of 
the uterus is in great part effected within seven or eight days; but it may- 
be broadly stated that the process is rarely completed in less than a month. 
The course of involution admits of fairly precise observation. The uterus 
may be measured day by day by the sound. By measurements thus taken 
Robert Barnes has found the uterus from os externum to interior of fundus 
to be nearly three inches at the end of a week, and at the end of the fourth 
week to be barely more than 2^^ inches, the ordinary length of the non- 
pregnant uterus. Looking to the uterus, the organ of prime importance, 
and which lends itself most freely to precise observation, it may be stated 
approximately that the uterus has to be reduced from two pounds, its weight 
immediately after labor, to two ounces, or a little more, its ordinary weight 
in the non-pregnant state. It must be remembered that the uterus which 
has been once developed under the influence of gestation rarely returns to 
the weight or size it possessed before impregnation. The sound may indicate 
in both cases a length of 2} inches, but the cavity only is thus measured, 
and the sound alone takes no measure of the thickness of the walls. The 
walls retain a certain degree of hypertrophy. The fundus between the 
origins of the tubes is now convex instead of flat. This increased thickness 
of convexity may generally be felt by the hand applied above the pubes, 
whilst the uterus is supported on the sound. 

Tarnier estimates that the weight of the uterus after the placenta is cast 
out varies from 900 to 1500 grammes. 

Spiegelberg states the average weight to be about two pounds, and that 
two days after labor it is only one pound and three-quarters.; after the first 
week it is reduced to one pound ; after six weeks or two months it is only 
40 to 60 grammes, that is the weight of the non-gravid uterus. 

Hecker has made some analogous observations. Conclusions drawn from 
weighings of the uterus are open to the obvious objection that a process 
which requires health for its performance can hardly be judged by observa- 
tions made upon uteri in which that process had been disordered by fatal 
disease. Measurements by the sound in living healthy women are more 
trustworthy. Following this method, Robert Barnes has arrived at the 
conclusion that the regression of the uterus is more rapid than that indicated 
by the balance. 

Dr. Sinclair, of Boston,^ gives tables of measurements made in puerpery. 
He found that in some cases the uterine cavity measured 2.50 in. or less in 
from 14 to 21 days. In one series of observations the cavity measured on 
the 16th day 3.50 in., and in a second series on the 20th day 3.80 in. In 
these two series there had been laceration of the cervix. It may be con- 
cluded that this has a retarding influence. 

Dr. Milsom, at the Lyon Hospital, measured a large number of uteri from 
the day of delivery. Twelve hours after labor the uterus was 13.50 cm. 
above the pubic plane, on the 11th day it had fallen to 5.50 cm. above this 
plane. On the 4th day the uterine cavity measured 14 cm., on the 11th day 
10 cm. During the first three days the diminution is more rapid than at a 
later period. Involution is slower in the cervix than in the body of the 
uterus. He says involution is retarded by suckling. It is a little quicker 
in multiparre than in priraiparte. It is more pronounced in women who 
have not suckled. 

The measurements found by ourselves are less than those of French and 
German observers. Accepting the data of these observers we should con- 
clude that involution takes five or six weeks or more for completion. But 

' (Tynifcological Transactions, 1882. 
2'J 
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it must be noted that their observations are all, or nearly all, taken in lying- 
in-hospitals. Influences prevailing in these institutions retard the involution 
process ; conclusions drawn from this source cannot safely be applied to the 
healthy puerpera delivered under sound hygienic conditions.^ 

We think it right to protest, in the interest of the woman, against indis- 
criminate resort to uterine measurement in childbed. It can hardly be 
practised without some risk of disturbance of mind and body at a time when 
rest is above all thing needed. We know that it is followed at times by high 
temperature ; it is apt to favor the entrance of air into the vagina and uterus ; 
and thus, and in other ways, to increase the risks of septicaemia. 

The Process of Involution or Regression. — 1. We may first examine 
the extraplacental surface. After labor this is generally covered with clots. 
When these are removed, the internal surface is seen red, rough, jagged. 
Colin calls attention to small yellowish spots resembling the caduca which 
was cast off with the chorion to which it adhered. These are simply the 
remains of the caduca adhering to the muscular coat. From their surface 
little shreds project by their free ends into the uterine cavity. At the lower 
part of the uterine cavity the mucous membrane terminates by a well-marked 
jagged border which marks distinctly the line of separation from the old 
mucous membrane of the cervix which remains adherent to the muscular 
coat. Shreds of the mucous membrane of the cavity of the body are also 
seen floating in the cervix. 

On scratching the surface of the cavity of the body of the uterus, a layer 
1 mm. or 2 mm. thick, thicker as we approach the middle and fundus of the 
uterus, is detached. This layer is reddish-gray, friable, torn like a pseudo- 
membrane of recent formation. It is very vascular. Beneath it is the 
muscular coat, white or grayish, easily distinguished by its clearer color, 
its fibrillar texture, and its greater firmness. 

The portion of the parietal decidua which remains adherent is composed 
of interglandular tissue, and remains of glands, especially numerous in the 
neighborhood of the muscular coat. 

The bloodvessels, the lymphatic vessels, and spaces of the interglandular 
tissue are widely open, and communicate with the uterine cavity. These 
vascular reservoirs form a kind of open gates through which absorption 
of septic matters may enter. 

These structures undergo fatty degeneration and expulsion; then there is a 
process of regeneration of a new mucous membrane. 

2. The Placental Surface. — This presents a prominent, rounded, uneven, 
lobular mass, standing out from the surrounding surface. The internal sur- 
face shows the trace of separation from the placenta ; it is called the pla- 
cental wound. Robin says it is formed by the utero- placental mucous 
membrane remaining adherent, all but the thin superficial layer which had 
been torn away by the placenta. 

The retraction of the uterus taking place after labor greatly reduces the 
extent of the bulging area formed by the serotina. Circular during preg- 
nancy, it becomes oval, its long diameter being in the longitudinal direction 
of the uterus. But it gains in thickness. Some days after labor, the surface 
becomes folded, rough, as if lobular. Its tissue is brownish-red; it softens 
by degrees, becoming pulpy. The irregular, jutting edges are continuous 
with the mucous membrane which covers the rest of the uterus. It under- 
goes a similar process of regression to that which takes place in the decidua 
elsewhere. 

Venous thromboses form at the level of the serotina ; that is, clots are 



' See Tarnier, p. 766. 
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formed in the vessels of the serotina and in those of the muscular wall. On 
the surface of the placental site we may often see the mouths of vessels 
blocked by red or pale clots. If these clots are followed up into the thick- 
ness of the mucous membrane, we soon come to the subjacent uterine sinuses. 
We are struck by the cavernous aspect which the anastomoses give to this 
layer ; and we may note that the prominences made on the uterine surface 
are due principally to the blood-clots which fill and distend the sinuses. 

The thrombi which result from the slowing and finally the stagnation of 
the blood in the veins of the mucous and muscular coats in consequence of 
the regression of the uterus are not all produced at the same time. Thus at 
the seventh day after labor, we may find permeable vessels, not altered, 
without trace of thrombus, by the side of other vessels obliterated either by 
recent thrombi, or by thrombi five or six weeks old, and therefore dating 
from a month or more before labor. 

Friedlander and Leopold have described a spontaneous venous thrombosis 
as produced during the later stage of gestation. The veins of the muscular 
coat and of the serotina are the seat of this thrombosis. The giant-cells of 
the serotina exist in groups and tracks, the length of the venous channels. 
At the end of gestation, from the eighth month, especially at term, these 
cellules are seen to penetrate into the walls of the sinuses, to part their endo- 
thelial elements, and thus to project into the calibre of the vessels, where 
they cause coagulation of the blood. Thus, a part of the venous sinuses cor- 
responding to the placenta are already at term blocked by the giant-cells of 
the serotina, coagulum, and young connective tissue, so that the circulation 
in the veins is impeded. As we have seen, it is this process that Leopold 
assigns as the cause of the commencement of labor. 

Thus, according to Leopold, the uterine mucous membrane is regenerated 
at the end of six weeks. At this time it is pierced on its surface by numer- 
ous small points representing the orifices of glands, and a superficial capil- 
lary network which plays an important part in menstruation. The placental 
site may remain raised above the general surface for a considerable time 
after labor. It thus constitutes important evidence of past pregnancy. The 
obliterated vessels disappear by fatty metamorphosis, sharing in the process 
of involution which seizes upon the muscular coat. 

The State of the Neck of the Uterus after Labor. — During labor, 
and especially during the expulsion of the head, the neck of the uterus is 
exposed to enormous, even violent, distention. A process occurs to which 
in our opinion sufficient attention has not been drawn. The friction pro- 
duced by the on-driven head naturally tells most upon the structures with 
which it is in immediate contact ; they are the mucous membrane and the im- 
mediately subjacent tissues. At the same time the external wall of the 
lower segment of the uterus and cervix is partly supported, held back by 
the adnexa — that is, by the broad ligaments, the base of the bladder, the 
reflection of the vagina, and the pelvic fascise. The consequence is that the 
mucous membrane or tissues more immediately in contact with the head are 
carried down by a glacier-like action over the subjacent tissues. This move- 
ment is more marked on the anterior lip. Hence these phenomena ensue : 

(1) bruising, contusion of the superficial layers of the mucous membrane; 

(2) disruption of the smaller vessels running in the deeper layers of the 
mucous membrane and the superficial layers of the muscular coat ; (3) hence, 
submucous hemorrhage ; (4) the whole cervix carried down is attended by 
great stretching, elongation, even laceration, of the connective tissue in the 
neighboring parts of the broad ligaments, and in that immediately surround- 
ing the cervix uteri ; the consequence of this is some amount of hemorrhage, 
always oedema. 
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In addition to this injury from contusion, there is almost invariably /aeera- 
tion of the edge of the as externum. This laceration most commonly takes 
place in the left side of the os — that is, on the side which had to encounter 
the violent impulse of the broad firm occiput of the foetal head. This 
remains after childbed ; it hardly ever heals completely ; it is partly restored 
by cicatrix; but not uncommonly the os externum remains fissured down to 
the angle of vaginal reflection. 

The proof of the violence done to the mucous tract of the cervix is seen 
in the black ecchymosed condition of the cervix and os in women who have 
died soon after labor. This appearance we have never known absent. Several 
museums contain characteristic specimens. The proof of the sliding down 
of the lower segment and cervix is seen in the oedema in the perimetric Cv>n- 
nective tissue. This traumatic process may be the starting point of peri- 
metritis and puerperal fever. 

The crushed mucous membrane, or at least the epithelial layer falling into 
necrosis, is almost necessarily shed during the process of repair. 

After labor the os externum is flabby, soft, sometimes difficult to trace; 
it offers no obstacle to the introduction of one, two, or even three fingers; 
but commonly obstruction is met at the os internum, a structure which yields 
more readily under distention without tearing than does the os externum, 
and which is moreover surrounded by more active contractile muscular fibres. 

The Length of the Neck after Labor. — This point has been in- 
vestigated by Breisky, Florinsky, Lott, and others. Lott^ found the mean 
length of the cervix from the edge of the os internum to the os externum 
to be 7 centimetres after labor. The cervix, therefore, is elongated. The 
anterior lip is longest. Where the length is much less than 7 centimetres, it 
is generally in multipart and in cases of placenta prsevia. The neck grad- 
ually shortens in the succeeding days, so as to measure on the twelfth day 
about 3 centimetres. On the twelfth day the neck has nearly regained its 
ordinary length, but the body of the uterus, still twice its proper size, goes 
on diminishing. 

Whilst lessening in length the neck increases in thickness, and its orifices 
contract. The os internum may, according to our own observation, have 
recovered its ordinary calibre at least nearly, in two months ; but the os 
externum rarely does so. We have, however, met with exceptional cases, 
in which the os externum had returned to the condition of a small, round, 
perfectly smooth aperture, exactly resembling that which is so commonly 
associated with sterility, so that it would be unsafe to pronounce an affirmative 
either of gestation or sterility from the condition of the os externum. 

The lining membrane of the cervix no longer presents the longitudinal 
folds nor the circular folds; the oblique folds of the arbor vitse which had 
been obliterated by the distention undergone during labor become visible 
again. 

The broad ligaments, tubes, and round ligaments gradually recover their 
ordinary characters. The serous fluid eff'used in the connective tissue is 
rapidly removed under the energetic absorption process which sets in on the 
third day after labor. 

The hypertrophied tissue of the heart, like that of the uterus, it can 
hardly be doubted, is got rid of by a similar process. But precise observa- 
tion is more difficult. Robert Barnes, however, has seen the heart some days 
after labor in the state of fatty metamorphosis. The cases, it is true, have 
chiefly been those of women somewhat advanced in years, and in whom it 
may be supposed that the change was morbid, or true fatty degeneration. 
This objection may be valid. Further observations are desirable. 



^ Verhalten des Cervix Uteri wiihrend des Wochenbetts, 1872. 
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The conditions that favor involution are : 

1. A healthy organization. The apliorism that "pregnancy is the great 
test of a sound body" is especially proved here. It is of prime necessity 
that the secreting and excreting organs be sound and in good working 
condition. 

2. The due establishment and maintenance of lactation. We have seen 
reason to conclude that the breasts are ancillary, if not necessary parts of 
the great excretory system. Further, the diastaltic function is healthily 
stimulated by the due exercise of this function. The uterus is thus stimulated 
to contract. 

Involution is more rapid in women who are delivered at term than in 
those delivered prematurely. 

There is a divergence of opinion as to the rate of involution in primiparje 
and in niultiparie. French authors generally affirm (Tarnier) that involu- 
tion is more rapid in primiparte. Schroeder and Scauzoui think the reverse. 
Serdukoff holds a third opinion, namely, that in young pluriparre, having 
had one or two children, involution is quicker than in primipara and in 
elderly pluriparie who have had many children. 

The influence of lactation in promoting involution is contested. Depaul, 
Charpentier, and, quite recently, Milsom,' maintain that lactation retards 
involution, whilst Pinard maintains that lactation quickens it. 

Gassner has shown that the diminution of body-weight is less in non-suck- 
ling women than in those who suckle. Hence, the conclusion seems justified 
that the general process of involution and absorption after labor is promoted 
by suckling ; and the presumption is strong that the uterus is affected in 
like manner. 

The healthy exercise of the emotional and psychical faculties, arising from 
the satisfaction of maternal duty, is extended from the brain to the other 
nervous centres which are more immediately concerned in the regulation of 
nutrition. 

3. That the hygienic conditions and other surroundings be good. Pure 
air, cleanliness, and good food are essential. 

The Conditions that Impede Involution. — These are naturally the 
opposite of those which favor involution. 

Inability to suckle may be taken as evidence of the defective health con- 
dition of the subject. Where the system or the breasts are unequal to the 
performance of this function, not only is one natural stimulus to involution 
and excretion wanting, but it may be expected that other organs are also 
unequal to their duty. In the other case of deliberate abandonment of this 
duty, similar evils will result, and it is unreasonable to expect immunity. 
Many of the cases of uterine disease associated with subinvolution may be 
traced to the neglect of lactation. 

Another special cause is seen in retroversion and prolapsus of the uterus, 
a condition not uncommon after labor. The strangulation of the vessels 
supplying the uterus maintains a state of hyperseraia, a consequence of which 
is serous effusion into the uterine tissue. Where this displacement occurs, 
involution is almost surely retarded. 

Metritis, perimetritis, pelvic cellulitis, any fever, all retard involution and 
also retard excretion, perverting or checking glandular action. 

Return of the Uterus to its Primitive Situation. — Wieland states 
that, concurrently with its diminution in volume, the uterus tends during the 
first twelve days to resume its position in the median line, quitting the 
obliquity to the right or left, which it maintains during gestation. During 



1 These de Lyon. 
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the later period of childbed, the laxity of the ligaments and the mobility 
of the organ permit it to sink into the pelvic cavity. But as the ligaments, 
and especially the vagina and perineal floor, recover tone, the uterus rises to 
its normal level. 

Changes of Consistency. — In healthy conditions, the uterus immediately 
after labor feels, to use an English illustration, " as hard as a cricket-ball," 
especially if ergot have been given. Then it relaxes at intervals, rhythmic 
action still prevailing. During the succeeding days the uterus is softer, but 
still contracted. On the third day and the fourth it is like elastic or fibrous 
tissue. According to Wieland, at this time, which corresponds to the mam- 
mary flux, the uterus is softer. Further on, these alternations of hardness 
and softness disappear, and the uterus regains nearly the firmness it had 
before pregnancy. 

It is necessary to bear in mind that when the uterus fails to contract, its 
tissues, especially in elderly multiparse, may be so soft that the sound or the 
finger may, if used roughly, easily penetrate, and even perforate, the wall. 

Changes of Shape. — After delivery, the uterus becomes globular, a 
little ovoid. The sides and the fundus remain more arched, and never quite 
regain the straightness of the nulliparous uterus. 

The Lochia. Definition. — By this term is understood the discharges 
Avhich take place from the genital canal after the completion of labor, during 
the period of involution. This concurrence in time of the lochia with invo- 
lution and excretion associates these acts as parts of the same physiological 
process. We accordingly find that when the lochia are abruptly suspended, 
the involution process is disturbed. 

From the definition of the lochia above given must be excepted (1) the 
first or immediate discharge of blood, the " physiological hemorrhage ;" (2) 
secondary or recurrent hemorrhages ; and (3) certain vitiated discharges. 

When the uterus contracts in casting and expelling the placenta, the 
superfluous blood in the arteries and sinuses is squeezed out ; part is driven 
back into the general circulation, part is shed on the free internal surface of 
the uterus. The blood so shed is the " physiological hemorrhage." To this 
primary bleeding succeed " the lochia." During the first few hours the dis- 
charge is sanguinolent, then it becomes serosanguinolent, and this character 
is maintained for a variable time, extending to eight or ten days. These are 
called " the red discharges " or the " red waters." They are composed of a 
serosanguinolent liquid, and usually contain minute, sometimes large, clots. 
Commonly, after six days, the lochia are no longer red ; the discharge then 
is chiefly serous of a yellowish turbid green, the " green waters." Then they 
hecome whiter, purulent or purif or m. This character continues for ten or 
fifteen days ; in some women this discharge continues until menstruation is 
reestablished. But in this case it may properly be said to have merged into 
leucorrhoea, and indicates imperfect involution or endocatarrh. 

The quantity of the lochial discharge is variable within physiological limits. 
Gassner estimated that the discharge during the first three days amounted 
to 2 lbs., the loss during the fourth and fifth days 280 grammes, from the 
sixth to the eighth day 205 grammes. So that during the week following 
labor the puerpera would lose by lochial discharges about 3 lbs. In prac- 
tice, a rough estimate is made by counting the number of napkins used. 

The lochia do not always present uniformity in order, in appearance, and 
quantity. For example, when the milk secretion is forming, the lochia are 
sometimes diminished or suppressed, and resume their ordinary course when 
the milk secretion is fairly established. 

Accidental disturbances of the nervous system disturb the even course of 
the lochia. Emotions notoriously do this, sometimes checking the flow, but 
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more commonly exciting hemorrhage. Very sensitive women often lose 
blood whenever, in the early days of lactation, the child is put to the breast. 
It seems as if emotion, or pain, or reflex ii-ritation suspended the inhibitory 
functions of the nerves which govern the circulation. 

It has been said that the lochia are more abundant in women who do no 
suckle, and more abundant in pluriparse than in primiparre. 

It has been said that in some women the lochia have been altogether 
wanting. This requires proof Caseaux, however, relates an instance. On 
the other hand, Robert Barnes has described' the persistence of an immode- 
rate flow of nearly limpid fluid for some weeks after labor — a form of hydror- 
rhoea. This, he conjectured, came chiefly from the glands of the neck of the 
uterus, like one form of the hydrorrhoRa gravidarum. 

The lochia give out a peculiar odor. To this is commonly attributed the 
" (jravis odor puerperii." But we believe the odor is also exhaled in some 
women by the skin and by the lungs. The odor thus exhaled may be taken 
as evidence of the absorption of lochial discharge into the system. In such 
cases we have noted a sallow aspect and a degree of febrility. We have 
taken this as an indication for syringing the uterine cavity with a weak tepid 
solution of carbolic acid or bichloride of mercury. 

The following description of the microscopical and chemical character of 
the lochia is condensed from Tarnier and Chantreuil. 

Microscopical Characters of the Lochia. — Ch. Robin has shown that 
the blood which flows from the uterus after labor in most women contains 
leucocytes in the proportion of 1 to 5 in 100. A similar proportion is ob- 
served in the lochia during the first day. But it is not possible to determine 
whether these white globules come solely from the blood, or if, as is probable, 
a certain number are already produced on the inner surface of the uterus. 
After the first day, the lochia contain only about one third of red globules, 
and two-thirds of other elements in suspension in the sero-mucous fluid. 
These other elements are white globules or leucocytes in slightly less quantity 
only than the red globules; they are isolated or agglutinated together, form- 
ing masses of variable size. There are also epithelial cells from the neck of 
the uterus of the pavement type or calciform, according to the region from 
which they came. AVertheimer found corpuscles of the embryonic connec- 
tive tissue or in course of formation. These elements are simply the debris 
of the caduca which had remained adherent at the casting of the placenta. 
He also found crystals of cholesterine. 

The viscid liquid which holds these elements in suspension is studded with 
numerous grayish molecular granulations and a certain number of small 
fatty granules. 

From the second day, whilst the red globules diminish, the leucocytes 
increase in number. Soon they outnumber the red globules, and the lochia 
become gradually reddish or reddish-gray, and then grayish, or yellowish- 
white, or greenish. After the fifth, red globules are very scanty. The leu- 
cocytes become the predominant element ; some have become voluminous, 
full of granules, and form what are called " granular globules." Along with 
these elements are found pavement-cells of the vaginal epithelium, often 
imbricated, in lamellie, to which the other elements are adhering. Some 
polyhedric, or nearly spheroidal cells, siuiilar to those of the deep layers of 
the vaginal epithelium or of the neck of the uterus, are also found. 

Towards the end of the lochial flow the leucocytes, which had undergone 
fatty change, and the fatty granules, have diminished in quantity. The 

1 Gynnecolosrical Transactions, American, vol. i., 1876. 

2 Arcliiv f i'u- Path ol. Anat. u. PhysioL, etc., Bd. 21. 



456 



THE PUERPERAL PROCESS. 



lochia may still contain from the beginning ]jrotozoa, as the Trichomonas 
vaginalis of Donne, and the common bacteria observed by Haussmann and 
Hugh MiUer. 

According to Doleris, whose observations were made iu the laboratory of 
Pasteur, there are almost always found in the purulent lochia the double 
micrococcus. This may be met with in healthy women ; but in them it is 
rare. It is only when it multiplies that it becomes dangerous. On the other 
hand, it is only in sick women that the micrococcus en cliapelel is found. This 
is the microbe which Pasteur is disposed to regard as the microbe of puerperal 
fever. All these microbes pullulate in alkaline media; acid solutions, and 
especially phenic solutions of 1 in 50, kill them. Eustache (1884) found the 
microorganisms under normal as well as pathological states. 

Chemical Composition of the Lochia. — During the first days after 
labor, the reaction is alkaline ; after the eighth day it becomes neutral or 
acid. At the beginning albumen is found ; later, mucin, saponified fat, 
chlorides, alkaline phosphates, or phosphates of lime and iron, are found. 

Modifications of the Principal Functions during Puerpery. 

If the labor have been easy and not protracted, the woman experiences a 
sense of ease; the skin is fresh, there is no rise of temperature; the pulse is 
normal or even slowed. After difficult and prolonged labor, exhaustion is 
more or less marked. The face is suflJused, the eyes sometimes injected, the 
skin hot, the pulse frequent ; sometimes the patient sinks into deep sleep, 
others remain excited and restless. Some women experience a rigor or 
shivering immediately after the delivery of the child or placenta. This 
phenomenon is entirely reflex, and indicates nothing of serious import. 
Stoicesco^ has studied this subject by thermosphygmic tracings taken at the 
moment of the shivering, and affirms that it is never attended by rise of tem- 
perature or of pulse. This completely differentiates it from the rigors of 
pathological significance. 

Three things call for specially careful observation during puerpery: the 
pulse, the respiration, and the temperature. As a general rule the pulse and 
temperature rise or fall together, and when both rise the respiration is almost 
invariably aff*ected as well. The respirations increase in frequency and 
become shorter. So long as we note normal conditions and relations of these 
phenomena we may feel confident that the puerperal process is pursuing the 
desired physiological course; and when, on the other hand, we detect any 
marked or continued departure from these normal conditions and relations, 
we must be prepared for pathological complications. 

The Pulse. — In adult women the pulse usually beats 75 to 80 times in 
the minute ; that is, it rises a little during gestation and labor. Immediately 
after labor the pulse often falls to 60 or 55, sometimes to less ; but generally 
this slowing is soon followed by quickening, which lasts several hours. After 
this transient quickening the pulse often slows again. This slowing w'as first 
described by Blot.'^ The extreme limit observed by Blot was 35. We ourselves, 
in a perfectly healthy woman, whose pulse before labor w'as 75, recorded 
40 on the second day. Two figures struck Blot as specially common, namely, 
44 and. 56. This slowing may last from one to twelve days. Generally it 
lasts longer in pluriparai than in primiparse. There are individual differ- 
ences in the time of its setting in. Most frequently it sets in twenty-four 
hours after labor. During the succeeding twenty-four hours it is more 

^ These Inaugurale, Paris, 1876, and Tarnier. 
' Archives Centrales de Mc^doeine. 
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marked, and then gradually it disappears, and is followed by the ordinary 
pulse. 

Sometimes the slowing ceases entirely when the breasts undergo the 
hyperjemia which precedes the secretion of milk ; but more commonly the 
slowing is a little diminished. 

The slowing of the pulse is observed after abortion and after premature 
labor, spontaneously or artificially induced. 

When this slowing of the pulse is observed in a recently delivered women, 
we may be assured that she is in a perfectly healthy condition. It is, there- 
fore, a sign that justifies a favorable prognosis. Tarnier says, in a lying-in 
hospital the prevalence of slow pulses may be taken to indicate good sanitary 
conditions; the contrary condition indicates some noxious influences that 
challenge prompt and searching inquiry. The accuracy of these conclusions 
is amply proved by the experience of Fan court Barnes in two lying-in 
hospitals. 

What is the Cause of the Pulse Sloivivg? — The sphygmographic observa- 
tions of Blot and Marey establish that this slowing stands in relation to a 
certain degree of increase of arterial tension, and these authors believe that 
this tension is explained by the almost sudden arrest of the circulation which 
had been going on in the uterus during gestation. The blood then, which 
hitherto had traversed the uterus, is turned into the arterial system of the 
greater circulation, whence results a greater tension, causing obstruction to 
the ventricular systole, and slowing of the pulse. Later on the equilibrium 
is restored. This theory is supported by the fact that when hemorrhage 
occurs the tension is lessened, and the pulse is accelerated. We should 
attribute greater influence to the hypertrophy of the heart which attends 
gestation. 

Many observers have reexamined and criticised the statements of Blot. 
Generally they have been confirmed. Close observation, during many years, 
convinces us of their accuracy. 

Hemey^ further showed that in a certain number of women recently 
delivered the pulse was subject to irregularity in force and frequency. These 
alterations in rhythm attended the slowing of the pulse. They commonly 
disappear in a i'ew days. Since the publication of Hemey's thesis, Robert 
Barnes has studied this question, and is able to confirm Hemey's statements. 
He examined the heart without finding anything abnormal in this organ. 

The slowing and irregularity of the pulse after labor should be carefully 
studied in association with the course of the involution process. 

Modifications of the Blood after Labor. 

We have seen that during pregnancy the fibrin, water, and white globules 
are increased in proportion, whilst the red globules are diminished. These 
conditions are continued in increased degree after labor. Andral and 
Gavarret, Becquerel and Rodier, and, more recently, Laurent established 
these facts. The researches of Malassez, of Bouchat and Dubrisay, of 
Fouassier, have proved in the clearest manner the increase of white globules ; 
and Peter has called this increase physiological leucocytosis. It attains its 
maximum about twelve hours after labor. 

Further investigations, chemical and microscopical, into the constitution 
of the blood in pregnancy and childbed are greatly to be desired ; they could 
hardly fail to throw useful light upon many interesting problems in physi- 
ology and pathology. 

• Arcliivos Gencrales de ^Fedecitie. 
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Cardiac Murmurs in the Puerperal State. 

Dr. Money has made interesting observations in the General Lying-in 
Hospital.^ He concludes that systolic murmurs occur in 75 per cent, over 
the pr?ecordia of lying-in women. These murmurs are of three sorts: (1) 
The " Eudocardial-like " murmur is conducted to a variable extent; may be 
heard over any part of the area of the prjecordia; (2) is "friction-like," 
and non-conducted, of very constant site, just above and to left of xiphoid 
cartilage; (3) is very loud, of curious quality, very capricious, and non-con- 
ducted. The most numerous of the first sort are loudest over the right 
ventricle, close to the edge of the sternum. They are not the expression of 
serious mischief; they are "functional murmurs." 

We believe them to be simply hsemic, due to altered character of the blood 
and the state of the heart, which must change as the uterus does in tissue. 

Modifications of Respiration. 

Inseparably linked with the condition of the blood and circulation are 
the movements of respiration. Healthy women after labor breathe 15 to 
18 times a minute, rather less frequently than during gestation. Dohrn 
spent great pains in investigating the relative capacities of the chest in non- 
pregnant, pregnant, and puerperal women. In 60 per cent, of recently 
delivered women he found an increased capacity; in 24 per cent, a slight 
diminution, and in 16 no alteration. These results have been met by other 
observers who affirm that the pulmonary capacity is lessened after labor. 
Systematic observations with the spirometer are needed. 

Variations of Temperature in Childbed. 

Under healthy conditions, individual and sanitary, no important rise of 
temperature is observed. Observations made in lying-in hospitals which 
show a rise of over 0.5° Fahr. cannot be accepted as normal. A slight fall 
has been noticed twelve or twenty-four hours after labor. This is soon fol- 
lowed by return to the standard. 

Slight oscillations may be accounted for by the natural rise towards the 
evening, by passing emotions, or irregularities of diet. Transient variations 
need occasion no anxiety, but it is far different when the rise is continuous 
and lasting. 

Modifications of the Urinary Secretion. 

To estimate these we must refer to the chapter on pregnancy (vol. i.) for 
a statement of the character of the urine in that state. Lehmann states 
that the urine of very young children and pregnant women often contains 
very little phosphate of lime. The urine of women not pregnant contains 
more water, less salts, and less urea than that of men. These differences 
are especially marked in pregnancy. In the later months there is often so 
little phosphate of lime that it is difficult to detect the presence of lime. 

Winckel,' Kleinwachter,' Quinquand,* and others have studied the char- 
acter of the urine in childbed. They generally agree. The quantity of 

1 Med.-Chir. Trans., 1882. 

2 Studien iiber den Stoffweehsel bei der Geburt und Wochenbett, 1865. 

3 " Das Verhalton des Harnes," etc., Arch. f. Gyniikol., 1876. 
* Essai sur le puerperisme infectieux, These, 1872. 
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urine is especially increased during the twenty four hours after labor. The 
quantity may rise to 2360 grammes ; the mean is 1600 grammes. In some 
women this transient polyuria appears on the second or third day. Winckel 
states the mean weight of the urine expelled during the first eight days by 
a healthy woman is on an average 12 lbs., or 1175 grammes daily. The 
kidneys, therefore, eliminate a large quantity of water. 

The specific gravity is generally diminished on the first and second day, 
varying from 1010 to 1018. When fever occurs, it may rise to 1020 to 1022. 
After the third day, the density increases to 1022 or more, even in cases 
where there is no fever. In the nursing woman, Quinquand says it may 
rise to 1025. Recently delivered women who are free from fever during 
labor excrete less urea than in pregnancy. Quinquand says, " the quantity 
of urea eliminated in twenty-four hours, during pregnancy, exceeds the 
physiological mean, and varies from 30 to 38 grammes ; whilst in the twenty- 
four hours following labor it falls to 20 or 22 grammes." 

The second day after labor the urea increases, but rarely exceeds the 
normal quantity, unless fever intervene. On the third day, if there is no 
fever, the urea may exceed 30 grammes. 

From the fourth day, if there is no fever, if there is milk and the child 
sucks well, the urea diminishes sensibly, and may fall to 19 grammes in the 
twenty-four hours. In suckling women, the average excretion of urea daily 
is 20 to 22 grammes. 

The chlorides behave like the urea — that is, they diminish the first day, 
increase the second and third day, and diminish again when the milk has 
set in. 

According to Winckel, during the forty-eight hours follow'ing labor there 
is a diminution of sulphates and phosphates. 

The products of oxidation of the organism, of urea especially, would be 
in a larger proportion in the urine if they were not also eliminated by the 
lochia, sweat, and milk. The functions of the skin are more active some 
hours after labor, and continue very marked for five or six days. 

The different secretions — cutaneous, renal, lochial, mammary — appear to 
supplement each other. The exaggeration of one may entail the diminution 
of the others : thus, when the milk is abundant the lochial flow is generally 
less. 

The increase of the excretions, the extraordinary elimination of the pro- 
ducts of oxidation, the regressive metamorphosis of the uterus and other 
tissues, must entail a loss of weight in the puerpera. Gassner and Hecker 
established that during the first eight days women lose on an average 4571 
grammes — that is, about one-twelfth of their body-weight. 

Glycosuria. — Blot's statement that sugar is frequent in the urine of 
newly delivered women has been sufficiently confirmed. Sinety,^ who 
had studied the question with especial care, showed that glycosuria can be 
produced at pleasure in suckling women by abruptly suppressing the milk. 
Sugar likewise appears in the urine whenever there is any obstacle to the 
secretion or flow of milk. When the production and yield of milk are 
evenly balanced the sugar disappears from the urine. Towards the second 
or third day the milk secretion is abundant, and the child consumes but 
little ; sugar is found in the urine. Tarnier and De Sinety started the theory 
that the sugar eliminated by the kidneys was sugar probably made by the 
liver with a view to the lacteal secretion, and Avhich could not be utilized in 
consequence of the temporary suppression of this function. But if this were 
so, why, of all the immediate constituents which enter into the composition 

^ lit'cherclics sur I'urine pendant la lactation, 1873. 
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of milk, is the sugar alone eliminated by the urine? To this Gubler an- 
swered that the passage of sugar — a crystalloid and dialyzable body— is 
much more easy than that of albumen — a colloid body, which does not 
traverse the dialyzers ; that albuminuria always supposes a renal hypemomia 
which borders on inflammation, whilst glycosuria is effected without any 
anatomical modifications of the kidneys. 

De Sinety observes also that the microscope reveals the presence, in all 
the saccharine urines of suckling women, of numerous fatty granulations 
insoluble in acetic acid, and colored dark brown by osmic acid. 

The Changes in the Breast : the Secretion of Milk. 

A fundamental anatomico-physiological fact must be borne in mind. The 
breasts are really skin-glands; they form a part, specially developed, of the 
great glandular system of the skin. The secretion of the breasts assumes, 
indeed, a particular form, and is destined for a particular purpose, the nutri- 
tion of the infant. But the breasts do not on that account cease to take 
part in the great process of elimination which is carried out by the glandular 
system of the body. There is a physiological relation between the secretion 
of milk and the conversion of the tissue, which had been created for the 
purposes of gestation and parturition, into fat. 

Women nursed in the lap of luxury, whose emotional and intellectual 
faculties have been indulged and cultivated at the expense of their muscular 
system, rarely acquire a healthy glandular development. The skin, become 
a thing of beauty, fails as an organ of health. Under the trial of puerpery 
and lactation it breaks down. The breasts cannot perform their duty, and 
more work is thrown upon other organs which also are likely to be inefficient. 
Hence it is that we so constantly find in women of the easier classes that 
lactation cannot be performed. Honest attempts are sometimes made; but 
after suckling with difficulty for a few days, during which time the infant 
suffers and pines, the milk is found to fall off ; the breasts dry up, or become 
inflamed, and the cherished hope is ab^doned. 

Period of Formation of Milk. — In some women a little milk may be 
squeezed out of the breasts during pregnancy ; in others it oozes out spon- 
taneously, soiling the linen ; and in this manner the suspicion of pregnancy 
has been excited. But in most women no secretion of moment shows itself 
until after labor. The usual time of its appearance is the third day, rarely 
earlier; sometimes it is delayed until the fourth or fifth day, and in some it 
can hardly be said to appear at all. 

The capacity for secreting milk furnishes another illustration of the 
aphorism that "Pregnancy is the test of bodily soundness." The woman 
may have carried her child with more or less comfort through gestation and 
labor, but at this point she may fail. This is especially the case with the 
daughters of Dives. The formation of milk is attended by certain local 
phenomena. The breasts immediately after labor are commonly flaccid or 
soft, and of the size they had attained during gestation. But in two or three 
days the breasts increase in volume, become firmer, even hard. The integu- 
ment is stretched, smooth, shining, streaked with bluish veins which sometimes 
unite with those of the opposite breast. The nipple becomes less prominent, 
sometimes rendering suckling difficult. 

Tarnier draws attention to the occasional appearance of subcutaneous 
oedema in the region of the areola. It is more frequent in primiparai ; it is 
frequent in domestic animals. 
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The Changes in the Proper Structures of the Breasts attending 
THE Formation of Milk. — The following account is drawn from Virchow 
Kolli ker, and Robin.' Virchow/ startinsr from the honjology between the 
breast and sebaceous glands, says that both are produced by a progressive 
proliferation from the internal layers of the epidermis. To the same cate- 
gory belong the cerurainous glands of the ear, and the large glands of the 
axilla. In all these cases the fat which constitutes the chief constituent of 
milk, at least as far as its external appearance is concerned, and which 
furnishes the sebaceous secretion, originates in the interior of epithelial cells 
which gradually perish and set the fat free, whilst scarcely a trace of the 
cells is preserved. The sebaceous glands are generally seated on the sides 
of the hair-follicles at some depth below the surface; we there find a series 
of minute globules into which a prolongation of the rete mucosura is unin- 
terruptedly continued. The cells of this become more numerous and larger, 
so as to fill the gland-sacs with a nearly solid matter. Then the fat begins 
to be secreted into their interior, at first in small particles, which soon become 
larger ; and after a short time the individual cells can no longer be distinctly 
perceived, but only conglomerations of large drops, which rise up out of the 
gland into the hair-follicle. The secretion is a purely epithelial one, like the 
seminal secretion. This process furnishes us at the same time with an account 
of the formation of milk. One need only imagine the ducts much lengthened, 
and the terminal acini greatly developed ; the process is essentially the 
same; the cells multiply abundantly; the multiplied cells undergo fatty 
metamorphosis, and ultimately there remain scarcely any material traces of 
these cells excepting the droplets of fat. The closest resemblance to the 
manner in which the secretion of sebaceous matter ordinarily takes place is 
presented by the earliest period of lactation, when the so-called colostrum is 
yielded. (The colostrum was discovered by Donn6.) A colostrum-corpuscle 
is the still coherent globule which results from the fatty metamorphosis of an 
epithelial cell. The formation of colostrum and sebaceous matter diff^ers in 
this respect only, that the fatty granules remain smaller in the former case, 
and that whilst large drops very soon show themselves in sebaceous matter, 
in colostrum the last cells which are observed usually contain only minute 
fat granules, very densely aggregated, whereby the whole cell acquires a 
somewhat brownish appearance, although the fat has no natural color. This 
is the granular corpuscle, " corps gramdeux," of Djnne. For the discovery 
of this gradual transformation of cellular bodies into fat granules we are 
indebted to Reinhardt. Still, we shrank from extending this important dis- 
covery of the formation of colostrum to the history of milk in general, for 
the reason that during the later periods of lactation granulated bodies are 
no longer met with. But the only difference is that the colostrum process 
goes on more stoutly, and that ^,he cells maintain their cohesion longer, whilst 
the milk process is acute, and the cells more speedily perish. Perfectly 
developed colostrum contains an extremely large number of granulated cor- 
puscles, with nf)thing more than a number of comparatively large and small 
drops of fat mixed up together, the so-called milk corpuscles, which are 
nothing more than drops of fat, and, like the majority of the drops of fat 
that occur in the body, are surrounded by a delicate albuminous membrane 
called by Ascherson the haptogenic membrane — i. e., produced by contact. 
But the individual drops, milk-corpuscles, correspond to the drops which we 
find in the sebaceous matter. They are produced by the coalescence of the 
minute granules which appear in the secretion of colostrum. 

^ The student should turn back to the section in which is described the Anatomy of 
the Breast. 
2 Celiular-Pathologie. 
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This haptogenic membrane was admitted by Henle, Dumas, Robin, Frey, 
and Kolliker, but it seems to have been definitely proved by De Sinety^ that 
its existence is due to accident. Thus, when the milk is examined immedi- 
ately after being drawn, and the use of coagulating reaction is avoided, this 
envelope is not found. 

The colostrum corpuscles characterize the first milk. After a few days 
they generally disappear, and nothing is seen under the microscope but 
highly refracting oil or fat droplets of various sizes. Kolliker cites Donne 
as stating that in inflammations and swellings of the mammie during lacta- 
tion the milk assumes the nature of colostrum. This is contradicted by 
d'Outrepont and Miinz.^ During menstruation, Donne and d'Outrepont 
found colostrum-corpuscles in the milk. This fact Robert Barnes has veri- 
fied ; he found colostrum-corpuscles reproduced at every menstrual period, 
lasting for seven days or more, and then disappearing in the intervals. 
Lehmann states that they occur in the course of any acute affection which 
may supervene during lactation. Donne regarded them as proof of bad 
milk. In the foot-rut of animals Herberger and Donne found the milk to 
possess more of the characters of colostrum. In milk which has become 
sour, the caseine is found coagulated in the form of granules, and the milk- 
globules gradually coalesce into larger drops. Blue and yellow milk con- 
tains, according to Fuchs,^ infusoria, themselves without color, which he 
called Vibrio cyanogenus and xanthogenus. These, when mingled with healthy 
milk, will impart a color also. This is confirmed by Lehmann for blue milk. 
According to Baillent* and Lehmann a fungus also exists in such milk. C. 
Nagele has observed red milk, and found a vegetable formation of the nature 
of a protococcus in it. But pinkish milk may be suspected to contain, and 
Hassall figures, blood globules in such milk. 

Milk consists of a fluid portion or plasma holding in suspension innumer- 
able round, dark, shining corpuscles varying in size. These are the milk- 
globules ; it is to these corpuscles that the milk owes its white color. In fresh 
milk these corpuscles are animated by Brownian movements. 

Breast Abnormalities. — 1. In defect. In some women the breasts are 
so little developed that they are unfit for the secretion of milk. 

2. In excess. Supernumerary breast^and nipples. 

Reflecting on the histological identity of the sebaceous and mammary 
glands, we can readily understand the occasional development of the breasts 
in men and the formation of milk in them. Not to mention other examples, 
there is the famous one recorded in John Hunter's Notes and Essays (edited 
by Owen). A man, aged 50, had married a women who foAirteen years before 
brought forth twins, male and female. To soothe the male child, the father 
used to apply his left nipple to the infant's mouth; the child drew milk and 
throve upon it. This man treated eight succeeding children in the same 
way, sharing the duty of suckling with his wife. But what is very remark- 
able is, that he had a constant flow of milk for long after he had ceased to 
suckle. The lymphatics, bloodvessels, and conglomerate glands of his breasts 
presented the same appearance as in women. He stated that when he suckled 
the first child all his natural secretions were diminished, especially the sweat, 
which he was much subject to before ; and that he had not the slightest 
appetite for venery fi)r several months after. 

The Duration of Milk Secretion— The usual duration of the capacity 
for suckling may be stated at nine months. But in many women, chiefly 
of the laboring class, suckling is protracted to twelve months or even 

' Archi ves de Physiologie de Brovvn-Sequard, Charcot, et Velpeau. 

2 Neue Zeitshrift fur Geburtskunde. ^ Comptes Kendus, xviii. 

* See Schcrer, art. " Milch" in Handbuch des Physiologie. 
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longer, and we have known instances of women, who having lost their 
husbands, have concentrated their womanly instincts upon the child at the 
breast, and continued this duty for over two years. We have even seen a 
child get up on a stool and stand whilst suckling. In such cases the breasts 
retain their dominion over the ovaries ; menstruation may be performed, but 
this function is often disturbed or suspended. 

A condition analogous to the above is seen in women who give themselves 
up to the duty of wet-nursing. These sometimes will persist in nursing for 
eighteen months or more. We have known an example of a Spanish wet- 
nurse who nursed three successive children in one family, and we are in- 
formed that it is the custom in some parts of Spain to engage a wet-nurse 
who, having suckled the first child, will take up in succession all the chil- 
dren her mistress may bring forth, herself living all the while in celibacy. 

We also know a lady, richly endowed physically, intellectually, and 
artistically, who living with her husband, and menstruating regularly, has 
nevertheless gone on secreting milk five years after the birth of her only 
child, which she suckled only for a short time. 



What to Observe in the Puerpera and her Child. 

Take the catheter, thermometer, and stethoscope as companions. 
Objective Observations. — 1. Count the pulse, note its rhythm and 
strength (sphygraographic observations also may be useful). 

2. Count the respirations, note their depth. 

3. Note the temperature in mouth or axilla, and exceptionally in vagina. 

4. Note aspect, manner, and speech, and the tongue. 

5. Apply hand to abdomen, to note flaccidity or tension, pain. If tension 
and pain, note shape of abdomen, and define area of dulness or resonance. 
If dulness extend to umbilicus or nearly, pass the catheter. 

6. The state of the genital organs. It is desirable at some time to ex- 
amine by touch to ascertain if the uterus is in normal position. The peri- 
neum, as to integrity. The discharges. Watch the involution of the uterus 
by its retreat towards the pelvis. 

7. The breasts. State of nipples, as to form, size, integrity. State of • 
breasts, as to size, uniformity of consistence, tenderness, secretion of milk. 
The quantity and quality of the milk, ease of yielding, microscopical 
characters. 

The Observations to be made by the Attendant on the Day 
AFTER Labor, and from Day to Day. — Interrogate all the functions. 
The aspect of the patient, her manner, her voice, and mode of answering 
questions tell nearly enough the state of her brain. Has she pain ? Gen- 
erally there is a sense of muscular soreness and fatigue. Feeling the abdo- 
men, we ascertain if there is tenderness on gentle pressure, and if the abdo- 
men is tense or flaccid. If there is tenderness or prominence, or both, this 
may be due to intestinal distention, to fulness of the bladder. The real 
condition of the bladder must be determined. Inquire into the state of 
the bowels. The rectum was probably unloaded during the labor, and for 
two or three days after it is usually sluggish. If there is diarrhoea we 
must look to the associated symptoms. Ask the patient if she can freely 
move her limbs. There should be no diflJiculty in this except in the sense 
of soreness. Note three points especially, and record them — pulse, tempera- 
ture, and respiration. The pulse should be 70 or 80, if even lower but 
steady it is good ; the temperature should be 99° Fahr., the respirations 18, 
or not exceeding 20, in the minute, easy, the chest expanding. 
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Inquire as to the lochia, see the napkins. Feel the breasts. On the second 
and third days there may be no sensible difference in tneir condition, but at 
the end of the third, and more generally on the fourth, the breasts are 
usually fuller, firmer, somewhat tender, and milk may ooze from the nipples. 

Subjective Information, and from Nurse or Attendants. 

1. As to nutritive functions, appetite, digestion (vomiting? colic?), defeca- 
tion, micturition. Are the stools or urine passed naturally? 

2. Respiration: distress in breathing? Circulation: palpitation? 

3. Innervation: sleep; sense of ease, lassitude, or depression; headache 
or not; the condition of the taste, smell, hearing, sight, sensation ; have 
speech and manner been natural ? test the power of moving the limbs. As 
to rigors. As to abdominal pain (inflammatory or colic) ; as to uterine pain 
(after-pains) ; as to pains in limbs and joints. 

4. The skin : heat, moisture, perspiration, odor from. 

5. The excretions : by lungs, by skin, by bowels, by bladder, by vagina. 
The lochia especially as to quantity, color, odor. Is there any shred, mem- 
brane, or unusual complication? One rule is important. Do not suffer the 
nurse to answer questions you address to the patient. 

The favorable signs are: pulse not exceeding 90 ; temperature 99° Fahr. ; 
soft, painless abdomen, bladder acting naturally ; spirits cheerful. 

All these observations will be made with the least possible disturbance of 
the patient. Some will be made almost without her consciousness or attract- 
ing attention of attendants ; some may be pretermitted on occasion. They 
should be made in a certain order, so as to insure that nothing important is 
omitted, and to avoid fatiguing the patient by repetition. These observa- 
tions methodically taken will serve to recall the chief points in the pre- 
ceding history of the puerpera. By turning back to the description the 
reader or practitioner may refresh his mind as to the significance of the 
points noted for observation. He will appreciate any departure from the 
standard conditions ; if any new interposing condition is observed we may 
draw information of diagnostic, prognostic, and therapeutic value. And, 
lastly — a point not to be disregarded — we add to our own value as scientific 
clinical physicians by a course of study rich in physiological and pathological 
illustrations. 

The Care of the Woman Recently Delivered and her Child. 

1. The hands which have helped to squeeze out the placenta, or simply to 
second the expulsive contractions of the uterus, will give information as to 
the condition of the organ. If it be well contracted, the woman may take a 
little rest to allow her to recruit her nerve-force, always watching to ascer- 
tain if the uterus relax. In pluriparse, thirty minims of ergot may now be 
given to promote contraction. But it must be specially borne in mind that 
it is bad practice to give ergot before the uterus is empty both of placenta 
and clots. Ergot is very apt to induce spasmodic contractions of the lower 
segments of the uterus, and thus to imprison whatever may be in its cavity. 

2. If there be spasmodic or colic pains after the extrusion of the placenta, 
the first thing to do is to make sure that the bladder is empty. Use the 
catheter. This done, tight compression of the uterus by the hand, to provoke 
contraction, may be used. 

3. Cleansing the genital parts. If sponges be used, they should have been 
soaked in a solution of 1 in 50 of carbolic acid, and fluid of the same kind 
should be used. The fluid should be squeezed out of the sponge so as to run 
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in streams over the part, rather than to wipe or rub. The labia majora and 
minora may be held gently apart to let any clots escape from the vagina. 
Wadding should be used instead of sponges, and be burnt after use. 

If there be retention of blood or clots in the vagina, gentle syringing with 
the carbolic solution may be practised. 

4. This is the time to ascertain if there is any lesion of the perineum or 
vulva. If there be only slight rent, no operation is necessary ; if a rent 
extend to near the sphincter, and, d fortiori, if it involve the sphincter, the 
wound should be united by silver wire sutures. Three or four will com- 
monly be required. The first should be passed deeply close to the anal 
extremity of the split, the others less deeply as we approach the anterior 
edge of the perineum. 

5. The dressing of the vulva usually consists of folded diapers. We 
strongly advise that this practice should be discarded. We can rarely feel 
sure that " things coming from the wash " are pure. It is best to use pads 
prepared with carbolic acid or other trustworthy antiseptic, or the carbolized 
gauze used in surgery. These should be renewed as often as soaked and 
burnt. We thus not only avoid one source of danger to the patient in 
charge, but avoid the risk of propagating the infection to other persons. 

6. The binder. A revolt was raised some time ago against the traditional 
practice of binding the abdomen after delivery. It did not succeed. The 
objections to the binder are unsound, whilst the uses of it are clear and 
decided. In pluriparte, especially, the abdominal walls are extremely 
flaccid. The sudden expulsion of one-tenth of the body-weight from the 
abdominal cavity is attended by a sudden removal of a force hitherto press- 
ing upon the vessels and organs of the chest, abdomen, and pelvis. This 
entails in some cases a tendency to vacuum. Hence disturbance of the cir- 
culation. Now, the binder, by supporting the abdominal walls, restores the 
equilibrium of pressure. The pressure exerted upon the uterus works as a 
gentle continuous stimulus to contraction. The woman is conscious of the 
support and is grateful for it. 

The abdominal walls, thus supported, now quickly regain tonicity, and 
return far more nearly to their pristine strength and flatness. The figure, 
so precious, and rightly so, to women, is better preserved. 

The application of the binder. If a marked void is left in the hypogas- 
trium, it is well to fill this up with a pad composed of cotton-wool carbol- 
ized, wrapped in prepared gauze. A broad stout towel will answer for a 
binder, but a bandage cut to the shape is better, as admitting of more 
accurate adaptation and keeping its place better. The patient lies on her 
back, the legs extended. Thus the lower margin of the binder seizes the 
hips well ; the pressure obtained is more uniform, and the binder is less 
likely to slip up. So applied, the binder becomes one of the most efficient 
agents in antiseptic midwifery; it keeps the walls of the uterus and vagina 
in contact, thus preventing the collection of fluids or clots, and shutting 
out air. 

Before leaving a patient, the genitals should be finally examined to see 
if there is any discharge. 

The first care given, consecutive care arises. The woman should, if pos- 
sible, be visited again within five or six hours after labor. 
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THE NEW-BORN INFANT. 

CHANGES ON TRANSITION FROM INTRAUTERINE TO EXTRAUTERINE LIFE — ASPHYXIA. 

During intrauterine life all the processes connected with hseinatosis and 
nutrition in the foetus are carried on through the medium of the placenta. 
It is usual to regard the placenta as the equivalent of the lung in the air- 
breathing animal. This Robert Barnes long ago showed ^ to be a very in- 
adequate estimate of this organ. The placenta really performs not only the 
duty of the lung, but, in great measure at least, that of the skin, intestines, 
liver, and' kidneys — organs w hich cannot be said to enter into full functions 
until respiration is established — another proof of the solidarity of these organs. 
The substitution of the lung for the placenta is the signal of a great and 
sudden revolution. The new functional regime is attended by a physical 
change in the organs. The fundamental changes are those that take place 
in the circulation. The changes in the other organs are secondary. 

To take the changes in something like a natural order, we may enumerate 
the organs of circulation, the composition of the blood, the pulse, respira- 
tion, calorification, digestion, renal secretion, the skin, lacteal secretion, and 
the general growth of the new-born infant. 

A brief recapitulation of the principal features of the foetal circulation 
will be useful. The blood, which has been hiematosed in the placenta, 
comes back to the foetus by the umbilical vein, and soon divides into two 
currents; one proceeds by the ductus venosus, and is rapidly carried by the 
vena cava inferior into the right auricle ; the other, accessory, traverses the 
liver, following the ramifications of the vena portse and the hepatic veins, to 
terminate in the right auricle. Besides this, the inferior vena cava brings 
into this auricle the blood from the head and upper extremities. Into the 
left auricle there is poured a small quantity of blood, coming from the lungs. 
When the heart contracts, a part of the blood of the right auricle — or, more 
strictly, the blood coming from the vena cava inferior — is projected into the 
left auricle through the foramen of Botal. A small part only of the blood 
which comes to the right auricle reaches the corresponding ventricle. Of 
what it receives the smaller part only traverses the whole length of the pul- 
monary artery; the greater part is sent to the aorta through the ductus 
arteriosus. The left ventricle receives all the blood coming to the left 
auricle, whether by the foramen of Botal or by the pulmonary veins, and 
projects it into the aorta, where it is soon mixed with that coming from the 
ductus arteriosus. From the aorta the blood is distributed into the arteries 
which supply the head, arms, trunks, legs, and, lastly, into those arteries 
which return it to the placenta — the umbilical arteries. 

The transformation of this provisional circulation into the definite circu- 
lation is effected by the obliteration of the umbilical vessels, of the ductus 
venosus, of the foramen of Botal, and of the ductus arteriosus. 

We must take these phenomena in order. 

Obliteration of the Umbilical Vessels and Fall of the Cord.— 
When the blood-current is turned off from the placenta, the vessels of the 



1 Medico-Chirurg. Kev., Articles, "Placenta," 1854. 
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cord are obliterated. The arteries retract and become impervious; a clot is 
formed in the vein. During the following days, ihe bit of cord remaining 
attached to the umbilicus shrinks, dries, and at last is changed into flat, 
horny, transparent membrane, through which are seen black lines, the 
remains of the umbilical vessels. The dried cord is now a foreign body as 
regards the living tissues of the umbilicus. At this point the skin reddens, 
and presently there is formed between it and the cord a circular groove 
filled with limpid, sero-purulent liquid. This groove deepens, and the cord 
is lost in about five days. The little wound resulting becomes covered with 
granulations, and usually cicatrizes in eight to ten days. 

The sore left by the fall of the cord is open to attack by dirt, by bacteria, 
and is a route for absorption of septic stuff. Hence erysipelas and other 
diseases. The fall of the cord may be delayed when it is unusually thick, 
or when, as Tarnier observed, it is dressed with carbolic acid. When the 
child is ill the cord, instead of drying up, remains moist, putrefies, and gives 
rise to a foul odor. 

Richet submits that the cord dies because it is strangled at its root by a 
circular band of muscular fibres, forming an umbilical sphincter. Parrot, 
however, maintains that the cord dies because it has no nutritive vessels, so 
that, when no longer nourished by the liquor amnii and by the blood run- 
• ning in the umbilical vein and arteries, it perishes. This is the general 
opinion. The cord falls like an eschar. 

Obliteration of the Umbilical Vessels Inside the Abdomen. — 
This process has been studied by Robin. It begins before the fall of the 
cord. It is very advanced at the end of the third week, and is complete at 
the end of the first year. The retraction of the vessels is attended by their 
adhesion to surrounding tissues. The two internal tunics of the arteries, 
retracting towards the pubes, at last occupy the sides of the bladder; the 
vein, contracting towards the liver, forms the falciform ligament. The 
retraction begins from four to eight days earlier in the arteries than in the 
vein. The internal tunics become atrophied ; the external tunics become 
hypertrophied throughout their length. Lastly, the walls of the vessels 
forn adhesions on their inner surface. Thus the obliteration of the vessels 
within the abdomen is effected. The vessels are thus transformed into three 
fibrous filaments adhering to the umbilical ring. The bundle of arterial 
ligaments inserted in the cutaneous scar pulls this down, so that at the lower 
half of the umbilicus there is produced a crescentic depression, the concavity 
of which looks upwards. 

Obliteration of the Venous Duct. — This, which is only a division of 
the umbilical vein, like it is obliterated and transformed into a fibrocellular 
cord after birth. 

Obliteration of the Foramen Ovale. — The opening in the auricular 
septum persists throughout foetal life. It closes after birth, but the con- 
ditions merit further study. The septum presents a crescentic fold, with 
the concavity posteriorly. At the same time, and advancing to meet it, 
there is developed a membranous fold, a valvule, which is destined to aid in 
the closure of the foramen. This fold proceeds from the left side of the 
mouth of the vena cava inferior ; it grows from behind forwards ; its anterior 
edge is crescentic, like the posterior border of the interauricular septum. The 
two extremities of the crescent of the valvule of the foramen ovale terminate 
in columns, one upper, one lower, which are inserted on the anterior wall of 
the auricle. The foramen thus bounded is gradually narrowed as the val- 
vule grows. It has usually closed in fifteen days. From this moment the 
valve, growing, covers the anterior edge of the foramen, and doubles the 
septum. Some months after birth the valve has acquired a thickness nearly 
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equal to that of the interauricular septum. It is rare to find that part of 
the anterior edge of the valve which is included between the two columns 
adhering completely to the wall of the left auricle, to which this border is 
applied. Generally a probe can be passed beneath it, which at a short dis- 
tance is either arrested in a cul-de-sac, or passes from one auricle into the 
other. The latter is the more frequent. Da Costa Alvarenga found oblite- 
ration complete in 8 cases only out of 213. 

Robert Barnes had made similar observations. But it does not follow 
that, because an anatomical communication may exist between the two 
auricles, the blood must pass from one auricle to the other. During the au- 
ricular systole, the blood presses the valve over the opening, thus opposing a 
mechanical barrier ; and at the same time the physiological impulse directs 
the current of blood from each auricle into its corresponding ventricle. It 
is quite possible even for two streams, each having its proper destination, to 
run side by side without a septum, to preserve themselves from admixture. 
We see examples of two streams running side by side in the confluence of 
rivers. When the physiological attractions and impulses are disturbed and 
anatomical defects are marked, then the streams are apt to mingle. 

Obliteration of the Ductus Arteriosus. — This takes place nearly 
at the same time as that of the foramen ovale. The recent observations of 
Walkhoff, verified by Parrot, show how it is eflfected. From the second day • 
the middle coat becomes thickened by the nuclear proliferation of its fusiform 
cells. The inner coat undergoes a similar change ; the nuclei of its epithe- 
lium and of its superficial connective layer multiply so as to form a triple 
row, giving to the canal a velvety aspect. On the fifth day the proliferating 
elements of the middle tunic push the internal tunic inwards, forming longi- 
tudinal folds. Fibrinous concretions complete the closure of the canal about 
the fifth day. The ductus arteriosus is thus converted into a ligament, in 
which are sometimes found hsematoidine and carbonate of lime. 

At the same time that these phenomena of obliteration and atrophy take 
place in certain branches of the circulating system, other vessels open up to 
deliver the blood freely to its new destinations. Thus, the trunk of the 
pulmonary artery sensibly enlarges, because the blood, which previfusly 
passed through the foramen ovale and the ductus arteriosus, must all go into 
the pulmonary artery and its divisions to reach the lungs. The pulmonary 
veins, which bring back the blood from the lungs to the left auricle, undergo 
corresponding development. 

The digestive organs, inert during foetal life, enter upon function, and 
then the corresponding vessels — the system of the vena portse particularly — 
enlarge considerably. 

The left ventricle, which during foetal life was thinner than the right, 
grows rapidly, and soon acquires the relative thickness which is observed in 
adult life. 

The arterial tension of the new-born child corresponds, according to 
Vierordt, to 111 millimetres of mercury — that is, sensibly less than in the 
adult, in whom it corresponds to about 200 millimetres. 

The Pulse in the New-born Child. — Billard, Jacquemier, Trousseau, 
Valleix, Parrot, have studied this subject. The radial artery is hard to feel ; 
one must auscultate the heart. Trousseau says it beats about twice as 
quickly as in the adult — that is, about 137 in the minute during the first two 
months ; 128, from two to six months ; 120, from six months to a year ; 118, 
from one year to twenty-one months. Sleep or wakefulness affects it. It 
may be 142 when awake, and only 124 when asleep. Parrot found that the 
pulse was liable to great variations under the influence of movements, crying, 
and external impressions. The pulse is less frequent in vigorous children 
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than in delicate ones. In healthy new-born children the pulsations are 
regular, strong, clear, and uniform. When they are accompanied by a bruit 
de sovffle, there is a fault of structure of the heart, as persistence of the fora- 
men ovale, or a communication between the two ventricles. 

The Blood of the New-born Infant. — The quantity is estimated by 
"VVelcker at nearly -^^^ of its body-weight, whereas in the adult it is yig. The 
specific gravity is also less. Denis found it to be between 1045 and 1049, 
whereas in the adult it is from 1052 to 1057. 

Professor Hayem^ has studied the characters of the blood. At first, by 
the naked eye, it is seen that the blood flowing from the cutaneous capil- 
laries is black, like the venous blood of the adult. This color, very evident 
in the child which has made but a few respirations, diminishes in depth in a 
few hours. The same character is manifested in the dark-purple face of the 
new-born before it has breathed well, and the rapid change to a brighter 
hue as soon as respiration is established. This dark color may, however, 
not be so marked in the foetus whilst it enjoys placental respiration. It 
may be transitional, existing only during the interregnum between the loss 
of the placental action and the establishment of aerial respiration. But 
the blood is still darker than in the adult ten days after birth. 

The red globules are much less uniform than in the adult. The largest 
exceed the largest of the adult, the smallest are smaller. Otherwise ex- 
pressed, we meet giant and dwarf blood-corpuscles. These globules are found 
in varying proportions from day to day. Hayem and Cadet found the red 
globules more numerous than in the adult. Neumann says that a certain 
number of red globules possess a nucleus. The hsemoglobin is of about 
equal value in the new-born and the adult. 

At the moment of birth, the white globules are smaller and much more 
numerous than in the adult — that is, about one white globule to 300 red in 
the new-born, against one in 800 in the adult. 

The hcematoblasts resemble those of the adult, but are much less numerous 
— ihat is, 33 times less numerous than the red globules in the new-born, 
against 19 times less in the adult. During the first days — that is, whilst the 
child is losing weight — the number of white globules falls to 6000, or even to 
4000, whilst that of the red globules rises ; then an inverse movement takes 
place, so that in the second week the white globules have risen to 7000 or 
9000, and the red globules have fallen by 500,00©. In short, whether w^e 
look at the globules, white or red, or the hrematoblasts, all the elements show 
constant variations of form and number — signs, as Hayem says, characteristic 
of blood in the process of evolution. 

Respiration. — A healthy child as soon as it is born breathes and utters 
a cry. What is the cause of the first inspiration? Marshall Hall contended 
that the first respiratory movement is a reflex act provoked by the con- 
tact of the air upon the skin of the foetus as it emerges from the mother. 
Vierordt contended that it is due to excitation of the medulla oblongata by 
blood charged with carbonic acid in excess, in consequence of the suppres- 
sion of the placental respiration. This explanation is supported by the fact 
that during intrauterine life the foetus makes inspiratory efforts when threat- 
ened with asphyxia. Robert Barnes believes that both factors, and that yet 
a third, are concerned. Thus, (1) the foetus, failing to receive purified blood 
from the placenta, tries to breathe, whether still in utero or not; (2) the 
influence of air upon the respiratory nerves is too obvious and familiar to 
be disputed ; (3) the sudden liberation of the child's chest and abdomen 
from the compression to which they are subjected during the final act of 

' Comptes rendus de I'Acad. des Science?, 1877. 
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labor, involves a rapid expansion of the chest-walls and abdomen, setting 
up a vacuum suction action. This is illustrated by what occurs in the 
practice of the various methods of inducing artificial respiration. The con- 
currence of these three factors is almost constant. 

In any case, the air penetrates into the lungs, and if auscultation be 
practised at this moment, as Tarnier and Cornil discovered, a fine crepita- 
tion-rale is heard, probably due to the opening out of the pulmonary 
alveoli. 

The respirations are more Jreqvent in the new-born than in the adult. 
Great variations are observed. Parrot found the respirations in 22 sleeping 
children to give a mean of 51.54. and in 12 waking children, 51.16. That 
is slightly more frequent during sleep. It was nearly equal in boys and girls. 

The respiratory type is the abdominal at first. The enlargement of the 
chest is mainly effected by the descent of the diaphragm ; the anterior ab- 
dominal wall becomes strongly convex at each inspiration. Depaul says 
that during waking the respiration is more costal. 

Bouchaud estimates at 45 grammes in 24 hours the pulmonary exhalation 
in a child five days old. 

The temperature is best taken by placing the thermometer in the rectum. 
At birth the temperature is 37.25° Cent., slightly in excess of that of the 
mother's vagina ; but Parrot says it is a little less than that of the uterus, 
which under the influence of labor rises to 38°, 38.5°, or more. In any case, 
the temperature falls sensibly during the half-hour following labor, and this 
fall is more marked in proportion to the debility and immaturity of the child. 
The new-born has little innate power of generating heat ; it depends greatly 
upon the supply of external warmth. In the Paris Maternite Tarnier puts 
weakly and immature infants into a specially constructed "couveuse" or 
" incubator." 

In healthy children the temperature soon rises as the respiration becomes 
established, and reaches to 37.5° or 37.6° Cent. Tarnier insists that, the 
pulse being so variable, the observation of the temperature is especially valu- 
able as a test of fever in the infant. 

Digestion. — The act of suction consists in the grasping the nipple by the 
upper jaw and lip above, and by the tongue and lower lip below ; the palate 
being lowered and closing the mouth behind, aspiration is effected by a 
movement of the tongue, and lower jaw, which make a vacuum by being 
drawn back. The cheeks are seen to fall in between the alveolar arches. 
The milk then comes into the mouth, the cheeks become distended, the child 
swallows, and a sound is heard during deglutition. Failure in the integrity 
of any of these organs defeats the production of a vacuum. Thus harelip 
and cleft-palate may lead to starvation. Milk hardly undergoes any change 
in the mouth. But an interesting practical question arises, whether starch- 
foods are susceptible of transformation into sugar under the action of the 
saliva, as in adults under the influence of ptyaline. Burdach, Joerg, Bidder, 
maintained that for six or eight weeks the salivary glands were so little 
developed that they could hardly secrete any saliva. Vogel contended that 
there is enough saliva to act in a small degree ; and Zweifel, by separate 
observations on the different glands, found that ptyaline existed only in the 
parotid glands in the infant at term, the submaxillary glands developing it 
later. In any case, the power of transforming starch into sugar is feeble, 
and the indication is clear against cramming the infant with pap. 

Stomachal Digestion. — The stomach of the new-born infant is of small 
capacity. Fleischmaun estimates it at 46 centimetres during the first week, 
at 72 to 82 during the second week, at 80 to 92 during the third and fourth 
weeks, at 140 in the third month, at 260 in the fifth month, at 375 in the 
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ninth month. But the variations are great. At birth the direction of the 
stomach is nearly vertical, instead of horizontal as in the adult, so that the 
food passes rapidly through it, when the child is held upright. Its muscular 
walls are as yet very little developed. Hence food should be given in small 
quantities and at short intervals ; and albuminoid foods should be of easy 
digestion, since they remain for so short a time in the stomach. 

In the stomach the milk is coagulated by the gastric juice, and the whey 
is separated from the fat and caseine. The whey or serum is directly ab- 
sorbed. The caseine and other albuminoids are transformed into soluble 
substances, easily assimilable. Zweifel and others have shown that the albu- 
men of the egg is more difficult to digest than caseine ; and what is very 
important, this substance itself is less easy to peptonize if it comes from cow's 
milk than from woman's milk. An excess of acidity of the gastric juice 
may also cause large clots of caseine hard to digest. The acid of the gastric 
juice can dissolve the gelatinous substances sometimes given; also the salts 
of lime, the absorption of which is useful for the development of the osseous 
system. It has also the property of preventing putrefaction. 

The sugar of milk is transformed by the stomach into grape-sugar, but 
the tranformation is chiefly effected in the intestine. 

Intestinal Digestion. — The albuminoid substances not dissolved in the 
stomach pass into the duodenum, where the pancreatic juice changes their 
reaction from acid to alkaline, and then dissolves them by peptonization by 
a ferment called by Kiihne trypsine. Zweifel showed that the pancreatic 
juice dissolves albuminoids, but has not the power of transforming starch 
into sugar. He also showed that, as in the adult, the pancreatic juice pos- 
sesses the property of making an emulsion of fats, and of converting them 
into acid fats and glycerine. 

It shares the property of making fat emulsions with the bile, which is 
poured into the duodenum along with it, and which is probably abundant, 
for the liver is very large, and bile elements are found in great quantity in 
the feces. 

When bile and pancreatic juice are deficient, the fatty matters are not 
completely absorbed, and are found in the stools. Then are seen the fatty 
stools described by Wegscheider. 

Absorption is very active in the small intestine, on account of the villi 
and the numerous folds of the mucous membrane. 

Bile prevents putrefaction of the contents of the intestine in an alkaline 
medium, as the gastric juice did in an acid medium in the stomach. The 
rapid transit of the food also obviates putrefaction. Hence the stools of 
infants are almost inodorous, unless the order and relation of the processes 
named are disturbed. 

The Evacuations. — At the end of foetal life there is an accumulation 
in the large intestine of a substance called meconium (from ut/kuv, poppy), 
from its resemblance to poppy juice. It is a viscous matter of bottle-green 
color. It is formed of a mixture of mucus, epithelial cells, and of bile- 
matters, which keep it from putrefaction. It is not generally voided before 
birth. Evacuation is a respiratory act. So when breathing is established, 
the diaphragm and abdominal muscles contract and empty the bowels. 
The exceptional cases of meconium evacuation before birth will be de- 
scribed in connection with breech-presentations, head-first, and other labors, 
where the circulation has been interrupted. 

The meconium is for the greater part voided during the first twelve 
hours, but the expulsion goes on for three or four days. Depaul estimates 
the quantity of meconium in the intestines at birth at 74 grammes. 

When all the meconium is voided, the stools contain the residuum of 
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digestion, and vary according to the diet. When the child is fed from the 
mother's breast, and colostrum or colostrum and milk form its food, the 
stools are of light consistence of light green color, and these characters 
may persist for some weeks. When a child is taken to nurse by a woman 
whose milk secretion is fully established, the colostrum period being passed, 
it is not rare to see the stools yellow during the first days. 

When the digestion is good the stools are bright yellow, of the consistence 
of thick soup, homogeneous, odorless. The color is due to the coloring- 
matter of bile, bilirubin. 

Sometimes the stools are greenish when voided, or become so on exposure 
to the air. This is a sign of bad digestion. The color is due to biliverdin, 
and in this case we find small quantities of the bile acids not transformed, 
such as acids of the formic gi'oup — capric, stearic, palmitic. There is a 
sour odor like that of sour milk. Sometimes this condition is corrected by 
alkalies, as of lime or soda, which, neutralizing the acids, prevent the oxida- 
tion of the bilirubin and its transformation into biliverdin. But sometimes 
it is necessary to change the food. 

The feces of infants at the breast are usually homogeneous, consisting of 
different substances well mixed — epithelial debris, mucus, caseine, neutral 
fats in the form of fat globules. If the stools are mixed with water, these 
globules rise to the surface. 

Sometimes there are found in the stools large whitish flakes, not inti- 
mately mixed with the other ingredients. This happens chiefly under the 
use of artificial food. These flakes are a "sign of imperfect digestion, 
either from the food being unsuitable or too plentiful." These flakes have 
been looked upon as coagula of caseine, but Wegscheider says they are 
formed entirely of neutral fats mixed with epithelial debris. 

The number of stools in a healthy infant is two to four daily at the be- 
ginning, and later one or two. Marked deviation from this standard, either 
in excess or deficiency, is evidence of disordered digestion or of unsuitable 
food. 

Reichard found the dry residuum of the stools after evaporation to be 
about fifteen per cent, in an infant of three months. In the dry residuum 
Simon found among other substances in a child six days old fifty per cent, 
of fat and eighteen per cent, of caseine. 

The Urine. — At the moment of birth the bladder always contains a cer- 
tain quantity of urine, unless the abdomen have been compressed during 
labor, as it is in breech-presentations, and unless the foetus have suffered 
compression. In the latter case the sphincters relax and the urine and 
meconium escape. Under ordinary conditions the urine is voided within 
twenty-four hours of birth, sometimes immediately after birth. The first 
micturition amounts to about 10 cubic centimetres. During the next two 
or three days the quantity is small, because the quantity of milk absorbed 
is small. Bouchaud estimated that 643 grammes of urine passed corre- 
sponded to 1000 grammes of milk imbibed. 

During the first days, whilst the child is losing weight, the color of the 
urine may be as deep as in the adult; but it soon becomes pale-straw, or 
nearly colorless. The first urine has a density of 1005 to 1006; later it 
falls to 1003 or 1004. 

The Urinary Deposits. — The urine of the new-born infant deposits 1st, 
epithelial cells from the inner surface of the urinary apparatus, bladder, 
ureters, pelvis, and tubules of the kidneys ; 2d, crystals of uric acid, in small 
rhomboidal plates, transparent ; 8d, oxalate of lime in octahedra ; 4th, 
oxalate of soda in ovoid rods or spherules. 

Chemical Characters : G. See contends that the analysis' of the urine can 
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give raore precise information as to the nutrition of the infant than weighing 
it. The reuciion of the urine in healthy infants is neutral. If found acid, 
Parrot submits that the child is out of health. 

The Quantity of Urea. — The urine of the new-born infant contains urea, 
but in such small proportion that its existence has been contested. On the 
third day it becomes more obvious, and it increases in quantity after the 
tenth day, so that between two and five months the daily excretion rises to 
3 grammes, and in the third year to 14 grammes, or about half the quantity 
passed in adult life. This is the statement of Martin and Ruge, but Parrot 
and A. Robin have arrived at somewhat different results; they, how-ever, 
agree that the quantity of urea excreted increases after the tenth day. Parrot 
says that an infant kept in a warm medium excretes more urea. 

Uric acid is found in the urine of infants at the breast. It increases during 
the first days, then diminishes, then again increases and becomes more copious 
than in the adult. 

Uratic Infarctus in the Kidneys. — A remarkable condition sometimes found 
in the kidneys of new-born children is the uratic infarctus. Concretions of 
uric acid salts are found in the form of small yellow cylinders, filling the 
tubes of the pyramids near the hilum. When the summit of the pyramids 
is squeezed, a yellowish dust comes out. A similar dust is found in the 
calices and pelvis, in the bladder, urethra, and sometimes even on the pre- 
puce. Virchow says these uratic infarctuses are composed of crystals of 
urate of ammonia. Parrot demonstrated them to consist of urate of soda. 
Virchow regards them as physiological. Parrot thinks they are the result 
of athrepsia. He says in this affection there is insufficient combustion of the 
waste-stuff of nutrition, for the hsematosis, much w'eakened, does not bring 
oxygen in the necessary quantity for this combustion. The elements of dis- 
assimilation, instead of being transformed into urea, remain in the state of 
uric acid. On the other hand, in athrepsy the vomiting and diarrhoea entail 
a considerable loss of water of the blood, so that there is not left enough to 
dissolve the salts which result from the combination of the uric acid with the 
soda. Thus the salts form the deposits described. It is a pathological phe- 
nomenon. These concretions are not found in healthy children. 

Vierordt also notes in the urine of the new-born a substance distinguished 
as allantoin, a product of the oxidation of uric acid, but to a less degree than 
urea. Allantoin is found only during the first days ; it disappears in the 
second week under the form of urea. 

Dohrn found traces of albumen immediately after birth. It is more 
abundant in children who endured disturbances in the circulation during 
labor, and especially in the still-born. Parrot and A. Robin say the urine 
of healthy infants is free from albumen. 

Pollaksays the urine of children at the breast contains small quantities of 
grape-sugar ; but this has not been confirmed. 

Inorganic Substances. — Chlorides, phosphates, and sulphates are found. 
The urine of the new-born holds faint traces only of chlorides and sulphates. 

Modifications of the Skin in the New-born. — These may be classed 
as changes of color, desquamation, and cutaneous excretion. 

Color. — The foetus at birth is covered more or less completely Avith a 
greasy, whitish matter, which may hide the color of the skin. When the 
child has fairly breathed, the skin is light, or even deep, red. This tint 
lasts three or four days, gradually fading ; but it may last longer. It is 
more pronounced and lasting in delicate and premature children. This is 
the sign of difficulty in the circulation. It persists longest in the extremi- 
ties, which are bluish. Often about the third day it gives way to a sub- 
icteric tinge. Most frequently this is not icteric, but is due to transforma- 
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tioDS in the coloring matter of the blood, which fills the cutaneous and 
subcutaneous tissues — that is, to a Immapheic jaundice. In the more severe 
forms of jaundice there seems to be a strong hereditary tendency. Robert 
Barnes saw a child whose parents were apparently healthy, which died a 
few days after birth of jaundice, gradually increasing in intensity. This 
was the eighth child in succession, all of which died in the same manner. 

Children born of black parents are not at first black of skin. It is 
chiefly at the umbilical ring and on the scrotum or labia majora that black 
pigmentation is observed. 

Sometimes nczvi materni are seen. We do not speak here of those Lsevi 
of pathological significance, but of spots which appear in many children, 
and which disappear spontaneously after a short time. They are of deeper 
red than the rest of the skin, are eflfaced under pressure, and seem due to 
increased vascularization. They are not raised above the skin-level, are 
irregular, often multiple, and are principally seen on the eyelids, on the face, 
forehead, and lips. They almost always disappear in a few months. 

Occasionally we see on the skin of the face a kind of sebaceous acne 
formed during the later months of intrauterine life. 

Desquamation. — Soon after birth, the skin cracks and forms shreds of epi- 
dermis, which soon separate. Sometimes this exfoliation is eflfected in small 
scales, as in the furfuraceous desquamation of rubeola. Parrot says, " it 
appears in premature children very slowly, whereas in those born at term it 
sets in on the first or second day, and is in full activity on the third or fifth. 
It is completed at variable dates from the thirtieth to the fiftieth day. It is 
most marked on the chest and belly." 

The old epidermis is succeeded by one of new formation. Sometimes, in 
the axilla, the new epidermis is still imperfect whilst the shreds of the old 
are being cast. Thus there results at times an oozing, or even a true inter- 
trigo. Depaul has observed cases in which desquamation began before birth. 
These cases must not be confounded with those of maceration of the epi- 
dermis of dead children in the liquor amnii. 

Cutaneous Excretion. — The epidermic desquamation is in relation with the 
new functions which the skin has to perform. Perspiration, hitherto want- 
ing, is about to be established. The sweat-glands are but little developed. 
But occasionally new-born infants wrapped in cotton-wool perspire pretty 
freely. 

Bouchaud estimates at 55 grammes in twenty-four hours the transpiration 
of an infant after the eighth day. 

The Lacteal Secretion in the New'-born. — A phenomenon is occa- 
sionally seen to which nurses, especially the more ignorant, attach great 
importance — the formation of milk in the breasts. Natalis and Gubler con- 
sider this as a constant and normal process. It is usually established about 
the fourth to the tenth day, De Sinety ^ has carefully studied the subject. 
The breasts swell, sometimes become red — that is, the glands inflame, and 
abscesses may result. According to our observations, this result is commonly 
due to the meddling of the nurse, who thinks the milk ought to be squeezed 
out. But in normal cases slight pressure will bring out a little oozing from 
the nipple, which has all the appearance of milk from the adult. This may 
last for a month or more. It is observed in both sexes alike. 

Chemical analysis of this milk, called by the Germans " Hexenrailch" 
(ivitches' milk), has been made by Quevenne (see Gubler^). It is shown 
that this liquid contains all the priocipal substances of woman's milk — butter, 

' Recherches sur k mamelle des enfanfs nouveau-nes. Arcli. Physiologiqiies, 1875. 
^ Societe de Biologie, 'ieme Serie, t. II. 
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caseine, sugar of milk. It shows epithelial cells in fatty degeneration, fat- 
globules. De Sinety says the epithelium cells appear first and correspond 
to the colostrum period, and that the fat-globules appear next and corre- 
spond to the secretion of true milk. 

Increase of Weight. — The new-born commonly loses weight during 
the first two or three days, or until it gets a fair supply of food. What is 
the standard weight of a child ? It is difficult to state it. Healthy children, 
at term, range from 62 lbs. to 8 or 9 lbs. But cases are met with in which 
lesser and greater weights are noted. New-born children below 62 lbs. may 
be reasonably suspected of being premature. On the other hand it is diffi- 
cult to assign a maximum weight — 10 lbs. is the weight of a very large child ; 
12 lbs. make a littte giant; and Robert Barnes weighed a new-born infant 
which turned the scale at 172 lbs. ; it was still-born. 

Boys weigh, on an average, more than girls. The weight also varies with 
race. Our American cousins contend that they produce the biggest children. 

The loss of weight on the first day is due mainly to the discharge of 
meconium and urine and to pulmonary and cutaneous exhalation. On the 
second day the pulmonary and cutaneous exhalation may be even greater, 
and there is a further loss by absorption of fat. This continues until food 
is adequately assimilated. Then the child begins to gain weight. We 
believe that it has commonly regained the weight it had at birth at the end 
of a week. The children of pluriparse generally pick up more quickly 
than those of primipar^e, because the first secrete milk more readily. Tarnier 
says children given to nurse by a woman whose milk secretion is' established 
grow at first more quickly than if nursed by their mother, whose milk is in 
course of evolution. Ribemont-Dessaignes says the delayed ligature of the 
cord favors the rapid growth of the child, and ought for this, amongst other 
reasons, to be preferred to the immediate ligature. 
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Gram. 


Gram. 


Gram. 


1 


25 


35 


30 


35 


28 


30.6 


2 


28 


32 


29 


32 


39 


31.0 


3 


22 


28 


29 


28 


30 


27 4 


4 


20 


22 


24 


22 


24 


22.4 


5 


18 


18 


20 


18 


16 


18.0 


6 


17 


14 


18 


14 


11 


14.8 


7 


15 


12 


14 


12 


11 


12 8 


8 


13 


10 


11 


10 


13 


11.4 


9 


12 


10 


11 


10 


12 


11.0 


10 


10 


9 


9 


9 


5 


8.4 


11 


8 


8 


8 


8 


5 


7.4 


12 


6 


6 


7 


6 


3 


5.6 



Looking at the last column of means, especially, it is seen that the daily 
gain lessens every month until the end of the first year. Practically, it is 
enough to know that a child ought to gain from 30 to 20 grammes daily 
during the first four months, 20 to 10 during the succeeding four months, 
and 10 to 5 during the concluding four months of the year. 

These figures are important. If the gain falls much below the minima, 
something is wrong with the child, its food, or the care taken of it. 

A child in good health, well fed, and properly tended, grows rapidly ; its 
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gain from day to day is perceptible to the eye; its figure is plump ; its body 
firm ; its skin is full ; its buttocks prominent, firm, and studded with little 
hollows or pits ; the skin in this region is red, almost violet, mottled. 

In France the balance is greatly resorted to as giving precise indications 
of the condition of the child. The weighings should be made weekly when 
the child is apparently healthy ; daily when it shows signs of falling off. 
Allowance must be made for loss by evacuations. The weights may use- 
fully be recorded on charts similar to those used for temperature-records. 
The trial by weight is often appealed to in medico-legal investigations. 

Growth of Child in Size.— Quetelet (1833) found the mean growth 
in stature was 40 millimetres in the first month, 30 in the second, 20 in the 
third, and from 10 to 15 in each of the succeeding months. Bouchaud 
arrived at nearly identical results. 

Growth in Stature. — Table after Tarnier. 

Durhiff the 1st month 40 millimetres. 

2d " 30 

" 3d " 20 " 

Each succeeding month . . . . • • 10 to L5 " 

Of the 1st year 198 

" 2d " 90 " 

" 3d " 73 " 

During each of next two years . . . . . .6-4 " 

This growth is not evenly distributed over the body. The head, which is 
relatively large at birth, grows more slowly in proportion to the limbs. 

Modifications of the Sutures and Fontanelles. — In the healthy 
new-born the sutures and fontanelles enlarge at first, and lessen when the 
child is the subject of athrepsy. According to Elsaesser, the width of the 
greater fontanelle at birth averages 21.6 mm., and reaches 31.3 mm. at the 
ninth month. From this time it contracts, and in the second or third year 
it disappears, except in rachitic or hydrocephalic children. Sappey says the 
posterior and lateral fontanelles are obliterated in the first year. 

Observation of the fontanelles supplies valuable clinical indications. If 
there is marked depression malnutrition may be suspected. If, on the other 
hand, the brain rises fairly to the due level, the child is fairly nourished. 



Care of the New-born Child. 

As soon as the child is expelled from the vagina, any coils of cord round 
its neck or body should be untwisted. The attendant having then placed 
the child close to the mother, so as to avoid any strain on the cord, should 
cleanse its mouth from any fluids, such as blood and mucus, it may have 
partially swallowed during its passage through the vagina. This should 
be done at once, as such fluids drawn into the lung vesicles may give rise to 
inflammation of the lungs, or even septicaemia. 

When the child has cried out freely, the umbilical cord may be divided 
and the child wrapped in flannel and entrusted to a nurse. The cord is 
ligatured with stout thread in two places ; the first about two or three inches 
from the umbilicus, the second two or three inches beyond the first spot. It 
is then divided between the two ligatures. Nearly all obstetricians now wait 
for a few minutes after the birth of the child, until the pulsations in the cord 
have slowed down and become feeble, before proceeding to tie it. Budin 
and Ribemont-Dessaignes have shown by experiments that ligature of the 
cord immediately after birth deprives the child of a considerable quantity 
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of blood which it derives from the placenta as long as the pulsations in the 
umbilical cord are distinct. It is usual to wrap the child in a M-arra blanket 
and place it on the bed or sofa, until the binder has been applied to the 
mother and the draw-sheet has been removed. This being done, the child 
should be washed from head to foot in warm water. In giving the child its 
first bath it is not necessary to endeavor to rub off all the vernix caseosa. 
If soap is freely used, what remains will disappear at the second or third 
bath. 

As soon as the child has been dried, the part of the cord which has been 
left attached to the umbilicus is wrapped in a piece of clean, dry linen, 
lightly charred, and a belly-band is then wrapped round the child's abdomen. 

When the child is dressed it may either have one or two teaspoonfuls of 
warm sugar and water, or it may be placed, if the mother intends suckling, 
to the breast. The new-born child requires external warmth, and it is espe- 
cially necessary during the first days of its extrauterine life to keep it warm 
and protected from draughts. In weakly children the temperature has been 
observed to fall as low as 33° C. in half-an-hour after birth. This indicates 
the small amount of intrinsic heat in the new-born child. 

The clothing should be light and warm, and at the same time not so tight 
as to restrain the free natural movements of the child. It is well to avoid 
tight bandages round the abdomen ; they impede the due descent of the dia- 
phragm, and thus prevent the lower air vesicles receiving their full com- 
plement of air. In cases of umbilical hernia, where the use of a pad is 
necessary, a somewhat constricted bandage is necessary. It is better that 
all the clothes should be made to fasten with strings instead of pins. If 
pins must needs be used, let them be of the kind known as " safety pins." 
The arms, shoulders, and legs should be covered. The napkins which it is 
usual to wrap between the buttocks for the reception of the child's excre- 
ments should be changed immediately they are soiled either by feces or urine. 
Neglect of this act of cleanliness results in excoriations and eruptions of the 
skin, which wear the child's nervous energy and lower the state of its health. 
It is a good thing to see that the temperature of the child is normal from 
time to time. If, for instance, the temperature is found to be subnormal for 
several days in succession, it is probable that it is not sufficiently warmly 
clad. Clothing should then be added until the normal temperature is 
reached. 

The Causes and Prevention of Ophthalmia. — Of late years a prac- 
tice has been strenuously urged and extensively practised of applying nitrate 
of silver to the eyes soon after birth, with the view of preventing ophthalmia. 
The practice is based upon the hypothesis that ophthalmia is caused by the 
infant's eyes coming in contact with irritating discharges, whilst in transit 
through the vagina. It is further assumed that generally, if not always, the 
offending matter is gonorrhoeal. That this hypothesis is true in a certain 
proportion of cases we have no doubt. But that it is exclusively, or even in 
most cases, true we do not believe. We have assisted at the labor of a lady 
who, we were able to say positively, was free from all unhealthy discharge ; 
the child was, moreover, born in the unruptured bag of membranes, the 
ovum, placenta, and all, being expelled entire. The child was taken out of 
the sac by clean hands. Neither our hands nor the child ever came in con- 
tact with the mother's parts. Yet four days afterwards ophthalmia appeared. 
Again, cases have been reported of ophthalmia in children delivered by 
Ciesarean section. The real source of mischief is not far to seek. It is found 
in the use of sponges and towels that have not been properly cleansed. 
"Things from the wash " are a fruitful source of danger to the child as w-ell 
as to the mother. The sponges used for the child should be scrupulously 
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disinfected, and towels for washing as well as the diapers should be washed 
at home, or disinfected before being used. If care in this respect be rigor- 
ously observed, and if the nurse will disinfect her hands after attending to 
the puerpera, we are convinced that ophthalmia will be extremely rare, and 
that the barbarous plan of indiscriminately swabbing the - child's eyes with 
caustic may be discarded. 

Erysipelas, starting from the navel, may in many cases be suspected to 
have been communicated by the foul sponges or other modes of contact with 
infection. 

Milk as Affected by the Food and Medicines taken by the Mother. 

1. Milk as Affected by Food. — As a general fact, it is true that there is 
a certain relation between the food taken and the quantity and quality of 
the milk produced. This is well understood in the case of cows. The milk 
produced by cows kept in stalls and fed chiefly on brewers' grains, a process 
which seems to stimulate the secretion from the breasts, is certainly inferior 
in quality to that yielded by cows fed on hay or grass in the country. 

Somewhat analogous to the stimulation of milk in cows by brewers' grains 
is the stimulation of the secretion in women by drinking stout. It is a wide- 
spread belief in this country that nursing women require an abundant supply 
of stout. It is certain that many women thrive upon it, and keep up their 
supply of milk. But many others are injuriously affected by it. Perhaps 
they take too much, absolutely and relatively. Women accustomed to hard 
work may digest one or two quarts of stout a day, and yield good milk. 
Others will do better on a single pint. In every case it is desirable to regu- 
late the allowance, strictly beginning with the smallest quantity that can be 
used with advantage. And it must not be forgotten that some English 
women, and most women of other nations, nurse well without any stout. 
Women accustomed to wine may take that to which they have been accus- 
tomed, carefully observing moderation. 

A decisive objection against any excess in alcoholic drinks by nursing 
women is that the child is likely to be injuriously affected. Alcohol passes 
into the milk. "Ebrii gignunt ebrios." 

The simpler the diet of the nursing woman the better. Plainly dressed 
mutton, beef, poultry, fish, light combinations of butter, eggs, and milk, 
bread and other farinaceous articles, should form the staple. She generally 
requires more fluid than in the ordinary state. This unusual demand is best 
met by milk, water, plain or aerated. Tea and coffee should be taken in 
moderation, and not strong. Cocoa is at times useful. 

The nursing woman should take regular exercise in the open air when 
possible. She should avoid chills, and be guarded against mental pertur- 
bations. No one secretion can go wrong without entailing disorder in the 
rest. Therefore, care should be taken to regulate the action of the bowels, 
preferring some mild aperient, as the compound liquorice powder, or the 
Hunyadi-Janos, Fried rickshall, or ^sculap' waters. 

Should the woman show symptoms of acute or chronic dyspepsia, the milk 
is sure to be charged with some of the products of badly digested food ; and 
the child will be likely to suffer. Pains in the stomach from colic, evinced 
by drawing up the legs, tension of the abdominal muscles, crying, vomiting 
and diarrhoea, the stools being greenish and curdled, are sure signs of its 
food disagreeing. In such a case treatment must be directed to the mother 
as well as to the child. And in this treatment temporary lowering of the 
diet, especially of stimulants, is the most essential point. 
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2. Milk as Affected by Medicines. — All medicines probably, taken 
in physiological or poisonous doses by the mother, pass into the milk, and 
may affect the infant at the breast, Robert Barnes has detected iodine in 
the milk when given to the mother. Thus given, a syphilitic suckling may 
be cured. Quinine, so useful to the mother, has sometimes to be given up 
because it gripes the child ; and so it is with colocynth. 

It is possible that doses that act only physiologically on the mother may 
act poisonously on the more susceptible organization of her nursling. This 
applies more especially to the convulsive and narcotic poisons. 

The Choice of a Wet-nurse. 
Trousseau especially insisted — 

1. That a nurse should already have reared one child. A cow at the 
third calving gives more milk. A woman who has previously suckled is 
likely to have better developed breasts. When phlegmon of the breasts 
has previously occurred, it may be presumed that a part of the gland has 
suffered in its texture, and that a repetition of the abscess may occur in 
future lactations. Whereas, if a woman have suckled one or two children 
without mischance, she may be considered safe. She may, in short, be held 
to have proved her bodily soundness by this capacity for lactation, the final 
act in the process of generation. 

2. The nurse should have been delivered six or eight weeks, because 
fissures and the consequent inflammations mostly declare themselves before 
this time. 

In selecting a wet-nurse the examining physician has the following addi- 
tional points to bear in mind : When w^as her last confinement ? Who attended 
her? Has he any previous knowledge of her health or habits'? To make 
a careful physical examination of the nurse and her baby. To verify the 
amount of milk in both breasts. To determine its quality. To look for 
evidences of consumption, or scrofula, as well as signs of syphilis, such as 
primary sores, raucous patches, enlarged glands, loss of hair, Hutchinson's 
teeth. Lastly, is her health, in all respects, such as would fit her for wet- 
nursing, and is her baby healthy ? Natalis Guillot estimates that a nursling 
draws from the breast an ounce and a half or two ounces during the first 
month, eight to ten ounces during the third month, thirteen to fourteen when 
twelve months old. These estimates were deduced from weighings of the 
child. The method is not free from fallacy. The quantity allotted to the 
first month is certainly underrated. 

Substitutes for Breast Milk. 

A good substitute is asses' milk. This can be given with only slight 
dilution. Cows' milk comes next ; this must be diluted with one-third part 
of warm lime-water and slightly sweetened. 

Great care is necessary in having it drawn twice a day, and keeping it in 
a cool • place, or in ice, covered over. Where it cannot be had in fresh 
supplies at short intervals, it is necessary to heat the milk to near the point 
of boiling. Perhaps, however, the nearest approach to human milk is the 
condensed mares' milk, as introduced by Dr. Carrick. It is, indeed, 
almost identical in its constituents with human milk. For several years past 
it has been extensively used with good results in the foundling hospitals at 
St. Petersburg and Moscow. Fancourt Barnes has also employed it in his 
wards in the British Lying-in Hospital, and has found it answer in a very 
satisfactory manner. 
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Next to the fresh milks come the various forms of prepared milk. Of 
these that in most general use is the Swiss prepared milk. 

There is no Substitute for Milk. — It is the only all-sufficient food. 
It therefore forms the staple of all the artificial foods for infants which are 
of real value. 

The differences between colostrum and milk are that in colostrum the cor- 
puscles cannot mix intimately with the serum, whilst in milk the fatty drop- 
lets form a true emulsion in the serum. Moreover, colostrum coagulates in 
boiling, which proves that it contains albumen, whilst milk does not possess 
this property, because the albumen has been transformed into caseine. 

The Chemical Constitution of Milk. — According to the analyses of 
Becquerel and Vernois, milk contains, in 1000 parts, 889 of water and 111 
of solid matter, of which 39.24 are caseine, 26.66 butter, 43.64 sugar of 
milk, and 1.38 inorganic salts, amongst which is phosphate of lime. 

The specific gravity varies a little. 

The reaction is alkaline. 



Asphyxia Neonatorum. 

The first point of interest in the new-born child is to determine whether 
it be alive ; the next is to determine the prospect of its thriving. In the 
great majority of cases, all doubt upon these points is quickly removed by 
the child's crying vigorously and moving its limbs. But in some cases these 
evidences of robust life are wanting or delayed. 

In some of these latter cases the child is really dead — still-born. In others 
animation is suspended. It is of instant importance to verify these con- 
ditions, in order that proper measures may be promply taken to nurse, sus- 
tain, and establish the flickering flame of life. " Latet seintillula forsan" 
was Marshall Hall's favorite motto. Let it be ours; it is the most hope- 
inspiring stimulus to endeavor to rescue a life trembling in the balance. 

What Constitutes Live birth? — The question seems to carry its 
answer. But in practice the answer is not always easy. The question is of 
extreme importance in its forensic relations. For example, infanticide can- 
not be committed upon a still-born infant. A still-born infant is buried 
under difierent regulations from a live-born one. 

There are several tests of live-birth. Live-birth is proved by the existence 
of any of the known functions of life ; as movements depending upon 
nervous and muscular action, the pulsation of the heart, and respiration. It 
is obvious that any one of these movements is a vital act. Respiration may 
be wanting, but the pulsation of the heart may continue for some time, and 
so long as it lasts it offers presumptive evidence of such life in the nervous 
centres as may be appealed to with the view of full restoration. The heart 
may practically be regarded as the " ultimum nioriens." The heart of the 
frog, for example, may continue to beat for some minutes after removal from 
the body. It might be argued from this fact that it possesses an independent 
vis insita. But this must be of short duration. 

_A stronger proof is the establishment of respiration. This test has a cer- 
tain_ practical convenience. When breathing takes place the evidence of 
life is manifest and incontestable. It bears, moreover, evidence of its accom- 
plishment after death in the condition of the lungs and of the chest-walls. 
A strong objection to accepting this as the only absolute test lies in the fact 
that respiration is frequently started spontaneously, or under treatment, after 
many minutes, even half an hour after birth ; the only evidence of life up 
to this moment being the beating of the heart. Now to accept breathing 
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as the only test would entail this dangerous conclusion, that if the infant be 
strangled, so as to prevent its breathing, there is no murder. The law 
accepts any distinct evidence of life ; and to destroy even an immature and 
non- viable child which gives evidence of life is infanticide. 

It is obvious, however, that life, even latent, cannot long be sustained 
unless respiration be established. The failure to breathe induces asphyxia. 

We may recognize three forms of asphyxia: 

A. Simple Asphyxia. — This may be defined or described as the state arising 
from interrupted hsematosis or the arrest of the placental respiration before 
the establishment of lung respiration. 

B. Paralytic Asphyxia. — In this case respiration is prevented by incapacity 
of the nervous centres. 

C. The asphyxia of iviperfect development, or atelectasis. 

A. Simple Asphyxia. — The chief causes of this form are: 1. Those 
arising before birth, or active labor, as : complete or considerable separation 
of the placenta ; unintermittent uterine contractions from ergot ; cyanosis or 
feeble hsematosis of the mother, from disease, hemorrhage, or the moribund 
state. 2. During birth. In addition to those cases enumerated above, com- 
pression of the placenta, knotting or compression of the cord, as in prolapsus 
of the cord, twisting of the cord round the child's neck or body. The child's 
neck may also be compressed by the tight ring of the vulva retracting upon 
it when the head has passed. When this occurs the blood is prevented from 
returning from the head. The face becomes bloated, cyanosed ; the child is 
in danger of being strangled. 

Asphyxia of this kind is marked by lividity of the face, and perhaps of 
the body as well. It may be distinguished briefly as cyanotic or blue 
asphyxia. 

B. Paralytic asphyxia is produced by compression or other injury to 
the brain and medulla oblongata. This is especially apt to occur in labor 
with disproportion, under delivery by forceps or by turning. Syncope has 
been invoked to explain some of these cases. 

In some of the fatal cases we find lesion of the brain, meningeal eflfusions 
of blood, or at least congestion of the pons Varolii and medulla oblongata. 
In such cases the face and skin generally are pale, the limbs are flaccid, 
there is muscular paralysis. These two forms may be recognized as pale 
asphyxia. 

C. In the asphyxia of defective development the air-cells are not 
developed ; there is atelectasis, and corresponding defects of the heart. This 
is the condition of premature and non-viable children. But it is occasionally 
observed in children at term. 

The symptoms, diagnosis, and treatment of A. There is cyanosis or blue- 
ness and turgidity of the face and skin generally ; flagging of the heart's 
action ; twitching of the limbs in inspiratory efforts ; sucking-in of circum- 
ambient fluids; perhaps evacuation of meconium and urine. If respiration 
is established, the cyanosis clears off", the skin becomes rosy, the infant opens 
its eyes. On page 389, we have related experimental observations in proof 
of the equivalence of placental and aerial respiration. The arrest of either 
kind of respiration entails like effects. Thus, Hecker, Krahmer, Schwartz, 
and others prove that where placental respiration is impeded, a spontaneous 
attempt by reflex action is made to substitute aerial respiration. Hiiter 
relates a case (1856) in which the foetus breathed and cried in an unbroken 
ovum. We find evidence of this attempt in the presence of liquor amnii, of 
foetal epithelial scales, and meconium in the air-passages ; and also in the 
appearance of ecchymoses or puncta of blood under the pleura and pericar- 
dium. This efl^ort is the result of the accumulation of carbonic acid in the 
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blood. There is an instant want of oxygen, and the inspiratory act is excited 
to supply it. Our observations already referred to (page 389) prove the 
direct influence of respiration, whether placental or aerial, in keeping up 
the heart's action. Brodie long ago demonstrated that artificial respiration 
will keep up the heart's action in the adult animal. We have it then clearly 
established : (1) that the uterine contractions of labor, w hether occurring 
spontaneously or artificially produced, lower the heart's action; (2) that 
placental or aerial respiration raises and sustains the heart's action ; and 
(3) that, unless aerial respiration be kept up in the new-born child, the 
heart's action will speedily fail altogether. Here, then, we find the scientific 
basis for resorting to artificial respiration when natural respiration cannot 
be provoked. 

Treatment. — In the greater number of cases there is no clogging of the air- 
passages ; there seems simply to be delay in effecting the first inspiration. 
The problem then is: how to start it. A main factor in producing the first 
inspiration we believe to be the expansion of the chest by resilition on the 
sudden liberation of the chest from compression as it emerges from the pelvic 
outlet; another is the besoin de respirer, produced by accumulation of car- 
bonic acid in the blood, as the placental respiration is impeded in the final 
expulsive contractions of the uterus ; a third is the diastaltic action excited 
by the contact of air and attendant evaporation of moisture on the skin of 
the face and chest. These give the indications for treatment. We may first 
appeal to the diastaltic function. 1. Blow upon the face ; dash a little cold 
water on the face and chest ; sprinkle a little brandy or other spirit on the 
chest, using gentle friction ; flick the chest and buttocks with the corner of 
a wet towel ; dip the child for a moment in water at 90° F. or nearly. 

2. Reflex irritation failing, turn to artificial respiration. There are two 
principal methods : a. Direct insufilation into the lungs ; h. Expanding the 
chest-walls to create a vacuum, which draws air into the lungs. The first 
method is the most ancient. It was first practised by blowing from mouth 
to mouth, with or without the intervention of a piece of gauze. It was found 
that the air often passed over the trachea and went into the stomach. A 
tube was then restored to, which was passed into the trachea, and served for 
insufflation. Two points have to be met. First, the surgeon should fill and 
empty his lupgs several times deeply, so as to lessen the charge of carbonic 
acid in the air he is about to insufflate ; and, secondly, insufflate very gently, 
lest the delicate air-vessels be burst. Several instruments compete for selec- 
tion. In the " Obstetric Operations " we figured Richardson's apparatus. 
It consists of a double bellows of India-rubber uniting into one tube, at the 
end of which is a nozzle, which is introduced into one nostril of the child. 
The other nostril is then closed. Valves are so arranged that one ball acts 
for insufflation, the other for expiration. If it be feared that the air may 
not go into the lungs, you may compress the other nostril. Both balls are 
compressed simultaneously. Air is taken up by one and goes into the lungs; 
it returns by the ball which exerts a suction-action. Two things are impor- 
tant in working the apparatus : one, that the air be warm and dry ; the other 
is, not to exert too much force. But Richardson insists that, if one nostril be 
left free, the air returning easily, undue pressure upon the vesicles is avoided. 
Our own experience with the apparatus is satisfactory. 

Some form of tracheal tube has long been known. A tracheal tube was 
at one time a common companion of the obstetrist. The delicate air-vesicles 
are easily burst under insufflation ; hence the necessity for extreme care in 
introducing air by the tube. The best insufflator appears to us to be Ribe- 
mont-Dessaignes's. 

The laryngeal end is conical, and thus adapts itself to the cavity of the 
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larynx and prevents regurgitation of the insufflated air. In introducing the 
instrument, the left index is passed into the pharynx until it is behind the 
glottis; the instrument, held like a pen in the right hand, is then passed 
along the middle of the mouth until it reaches the bulb of the finger behind 
the glottis ; the part of the instrument which remains outside the mouth is 
then slightly raised and the larynx is entered. The operator feels when the 
tube has entered far enough by the resistance opposed by the larynx, which 
fits closely round the upper part of the cone. The operation is best done 
with the child lying on its back. When the instrument is introduced it is 
best to aspirate at first any fluids in the trachea. This is done by first 
emptying the ball of air and then allowing it to refill itself from the larynx. 



Fig. 120. 




Kibejiont-Dessaignes's Insotflator. 



The great advantage of Ribemont-Dessaignes's model over other forms is, 
that its laryngeal end coincides with the anatomical curves of the mouth 
and air-tubes, which it thus accurately fits without violence or injury. 

The methods based upon turning to account the elasticity of the chest- 
walls, so as to produce a vacuum, and thus to suck in air, have one supreme 
advantage — they require no apparatus. The surgeon trusts to his hands 
alone. These methods deserve in an especial manner the title of natural or 
"ready" methods. As we have pointed out, an efficient cause of the first 
inspiration is the sudden release of the chest-walls from compression as the 
chest emerges from the vulva. The instant effect is the expansion of the 
chest and the creation of a vacuum, inducing an indraught of air. This series 
of phenomena is imitated in the methods of artificial respiration known as 
Marshall Hall's, Sylvester's, Howard's, Pacini's, and Bain's. 

1. Marshall Hall called his the "ready method." It is effected in this way : 
Lay the child on its back, the head slightly raised ; then I'oU the trunk over 
a little more than a quarter; turn on its side, until the chest looks a little 
downwards; then roll the trunk back to its original position; repeat this 
movement twelve to sixteen times a minute. The weight of the trunk upon 
the chest compresses it, and the elasticity of the chest opens it when the 
weight is taken off, and air is drawn in. Presently, if success is to attend, 
the stimulus of air in the lungs sets the heart going more fully, and spon- 
taneous breathing is gradually or quickly established. Children have been 
restored by this and the other natural methods after half an hour, or even 
more. 

Conditions essential alike to all the methods are, first, that the surrounding 
air be warm and dry; secondly, that the child's legs and trunk and head be 
protected from cold as much as possible by wrapping in warm, dry flannel. 
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2. Sylvester's 3Iethod.—'P\&ce the child on its back, the head slightly 
elevated ; seize the hands or forearms, one in each of your hands, and extend 
them outwards so as to bring the child's hands above the level of its 
head ; then bring the arms down again to its sides ; repeat this manoeuvre 
twelve to sixteen times a minute. The chest is thus pulled open by the 
attachments of the pectoral muscles, and it collapses again when the arms 
come down. 

3. Howard's Method. — As we have seen Howard demonstrate it, the child 
is held on its back in the operator's left arm, the head hanging down a little; 
this attitude opens the larynx; then with the right hand the chest-walls and 
abdomen are alternately compressed and relaxed twelve to sixteen times in 
the minute. 

4. Pacini's Method. — Place the child upon its back, and, standing behind 
its head, insert your hands in the axillse on the dorsal aspect; then pull the 
shoulders towards you with an upward movement; then let them fall again. 
This is repeated twelve to sixteen times in the minute. 

5. Bain's method is a modification of Sylvester's and Pacini's. The child 
lying on its back, place your fingers in its axillae in their front aspect, with 
your thumbs over the outer ends of the clavicles, and draw the shoulders 
towards you. On relaxing your hold, the shoulders return to their former 
position. 

6. Another method more commonly practised is to seize the child's arms, 
lift them up and from the sides so as to pull open the chest ; then bringing 
them to the sides, compress the chest with your hands ; then repeating the 
manoeuvre, the natural elasticity of the chest is aided by the pulling-open 
movement by the arras. 

We need only mention Schultze's method of swinging and tossing the 
child. It has not been shown to possess any advantage to compensate for 
the violence which characterizes it. 

Appreciation op these Methods. — We have tried all these methods 
excepting Schultze's. Under each asphyxiated children have recovered. 
Under Marshall Hall's plan the rolling about of the child's head is awkward ; 
but it has this advantage, insisted upon by Dr. Bowles, the most authorita- 
tive exponent of Marshall Hall's views, of permitting the escape of fluids 
from the lungs. Sylvester's and Bain's methods are more easily practised 
on the infant. Bain's and Sylvester's were admitted by a committee of the 
Medical and Chirurgical Society, on which C. J. B. Williams, Brown- 
Sequard, Dr. Burdon-Sanderson, and Mr. Savory served, to draw in more air 
than Hall's or Pacini's. We believe Howard's to be of equal eflSicacy. 
The experiments made by this committee were upon animals and dead adult 
men. But the results obtained by Dr. Champneys upon still-born infants 
led to similar conclusions ("Med.-Chir. Transactions," 1883). These labora- 
tory experiments are not without value ; but it would be unsafe to accept 
th em as complete simulacra of like experiments upon infants apparently still- 
born. Apart from the great fact that in these last there exists in the vital 
spark a factor which is absent in the dead, there is the further fact that the 
chest-walls quickly lose after death a part of that resiliency which is a main 
active factor in the living. A drawback common to all methods, but in a less 
degree to Bain's, Howard's, and No. 6, is the protracted disturbance of the 
child. We have seen reason to conclude that in some cases the extensive 
movements did more harm than good ; they constitute a kind of violence 
entailing shock ; they may thus help to extinguish the latent scintillula, 
which gentle treatment might have fanned into life. Dr. Bowles points out 
that the plans, which are based upon the assumption that the chest-walls 
are expanded by pulling upon the arms, cannot be depended upon. The 
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pectoral muscles really exert but slight traction upon the chest. We con- 
clude that Hall's and Howard's method, separately or combined, are best. 

We have, however, become less sanguine as to the value of these methods. 
Where means of exciting reflex action failed, we have thought it best not 
to persevex'e too long with these artificial methods, but to wrap the infant in 
a warm flannel and get it nursed before the fire. In this way, by apparent 
inaction — deliberate, if not masterly — the flickering spark will sometimes 
gather strength, and respiration will be established. Not seldom have the 
attendants been surprised to hear a child cry which had been laid aside as 
hopelessly gone. But lookers-on are rarely competent to appreciate inaction. 
Inaction may be the best course, but it bears the outward likeness of neglect. 
Many a man has earned high credit for strenuous exertions which were really 
injurious. 

In the cases of strangling by the cord round the child's neck or by the 
retracting vulva, it is useful, before tying the cord, to let a teaspoonful of 
blood escape from it. It is one of the most remarkable and gratifying 
illustrations of the phenomena of respiration and circulation to see how 
quickly the bloated, cyanosed aspect of the face vanishes, giving place to a 
healthy, roseate hue, when a good respiration is established. A vigorous 
cry accomplishes a great physiological purpose. It rapidly propels aerated 
blood throughout the entire system ; all the capillaries are instantly per- 
meated, and so the nervous centres receive the necessary stimulus. 

Marshall Hall insisted forcibly upon " secondary asphyxia " — that is, after 
successful institution of respiration and apparent dispersion of the primary 
asphyxia, there might still persist an undue proportion of carbonic acid in 
the blood, which would gradually increase and ultimately culminate in the 
return of deep, perhaps fatal, asphyxia. Hence the necessity for continuous 
watching of the subjects of artificial respiration. The subsequent care is of 
the greatest importance. If the child have cried lustily, there is not much 
fear of relapse. But it is always advisable to wrap it carefully in warm, 
dry flannel, to nurse it before the fire that it may breathe warm dry air, 
and to use occasional frictions of the chest. 

The couveuse} In 1881, Tarnier introduced into the Maternite an ap- 
pai-atus designed to sustain the animal heat of delicate new-born infants. 
It consists of two compartments: a lower one, containing hot water, so con- 
structed as to maintain a uniform temperature; and an upper, which contains 
the child's cradle. The hot-water compartment warms a current of air 
which warms the child's compartment. The standard temperature is about 
34° C. Modifications of this apparatus, adapted by Budin, consist in a 
warning bell, which tells when the temperature is too high or too low, and 
indicates the need of regulation. 

The value of this contrivance has been very marked in cyanosis simple, 
in cyanosis with cBderaa, athrepsia, syphilis, depression after severe labor, 
as in delivery by forceps, and prematurity. During their stay in the eouveuse 
the children are fed with asses' milk by the spoon ; all feeding-bottles or 
biberons are interdicted in the Maternite. 

Observations prove that the pulse, temperature, and respiration are im- 
proved under the treatment. 

Led by an analogous idea, Winckel tried the effect of prolonged baths, 
the child being immersed in the water. The observations are scarcely 
numerous enough to warrant clear conclusions; but we may appeal to all 
swimmers for testimony to the fact that the respiratory movements are per- 
formed with less freedom when the chest and abdomen are immersed in water. 



^ De la Couveuse pour Enfants. A. Auvard. 1883. 
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Atelectasis is that condition in which the lungs, either from imperfect 
development or from want of penetration by air, retain partially their foetal 
condition. The air-vesicles do not open ; certain lobes — perhaps chiefly the 
inferior — and the edges remain solid. This occurs especially in premature 
children, but sometimes it is observed in infants born at terra in a state of 
athrepsy. It is also noticed in some cases in which respiration is not attended 
by that loud cry by which the new-born babe announces his arrival, and 
carries joy to the heart of the mother. 

The breathing in atelectasis is characteristic. The inspirations are short, 
incomplete, and the effort, instead of expanding the lungs and arching the 
chest, seems to draw in the chest-walls concentrically. The result is that 
the ribs on either side of the sternum are flattened, or even curved inwards, 
as if seeking the spinal column. 

We here interpolate a note on the remote eflfects of asphyxia. 

Dr. Little, in a most suggestive memoir' "On the influence of abnormal 
parturition, difficult labors, premature birth, and asphyxia neonatorum on 
the mental and physical condition of the child, especially in relation to de- 
formities," adduces clinical evidence in support of the proposition that spastic 
rigidity of the limbs, leading to deformities, may be caused by difficult labor. 

Dr. Crichton Browne^ is one of the few observers who have traced idiocy 
to difficult labor. 

The Hemorrhages of the NeW'-born. — The chief seat of hemorrhage 
is the umbilicus. 

Hemorrhages from the umbilicus are not frequent. The physiological 
diversion of the current from the hypogastric arteries ofl^ers a natural security. 
Still, it occasionally happens that, the ligatures being badly applied, or 
becoming loose from the shrinking of the connective tissue of the cord, 
hemorrhage breaks out after the child is dressed ; and in this way the child 
may bleed to death before the cause is detected. In such a case, if the source 
be discovered in time, another ligature applied may be effective. But we 
have known serious bleeding take place from the umbilicus itself on the fall 
of the cord. In such a case we have secured the bleeding vessels by passing 
two needles at right angles to each other through the abdominal walls so as 
to get below the bleeding spot, and then twisting a fine silk ligature round 
the needles. 

Ploucquet, Baudelocque, and others showed that by interrupting the 
respiration there arose a disposition to umbilical hemorrhage. The arterial 
tension being increased, and the physiological diversion of the circulation 
being disturbed, the current would be stronger towards the umbilical vessels. 

Hemorrhage from the umbilicus or cord may be suspected if the child 
becomes suddenly or rapidly very pale and cold. In such circumstances not 
a moment should be lost in undressing the child for complete inspection. 

Ribemont-Dessaignes ("Les Hemorrhagies chez le Nouveau-ne," 1880) 
collects several cases of hemorrhage from the stomach and intestines ; he also 
gives a table, from various sources, of hemorrhage from the vulva. 

In many cases the hemorrhage is due to a grave dyscrasia. The quality 
of the blood is deeply impaired. In some cases, perhaps in most, the cause 
is hereditary. One of these conditions is heemophilia. But it is not the 
most frequent. The influence of syphilis is ill-defined. Weber (of Kiel) 
thinks that the jaundice which so often attends the dyscrasic hemorrhages 
of the new-born is connected in syphilitic cases with a specific lesion of the 
hepatic parenchyma. But Parrot affirms that true icterus is very rare in 

1 Obst. Tr., 1862. 

2 ''Psychical Diseases of Early Life," Journal of Mental Sc., 1860. 
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syphilitic children. Lancereaux relates a case in which liver and spleen 
were affected by syphilitic taint, and led to fatal omphalorrhagia. The 
association, however, of jaundice with hemorrhages has been frequently 
observed. The dyscrasic conditions which lead to hemorrhage from the 
umbilicus may also lead to hemorrhage from other parts, especially the 
intestines. 

Athrepsia is a frequent morbid state in the new-born. The term was pro- 
posed by Parrot to express a condition resulting from any of the causes which 
impair nutrition ; as physical causes, such as .malformation of the child's 
mouth or of the nurse's breast, insufficiency of milk ; morbid causes, as ery- 
sipelas, oedema, congenital debility, sometimes syphilitic, peritonitis, eruptive 
fevers, and so on. 

Athrepsia is not seldom attended by hemorrhage. An alteration of the 
blood appears to be the first condition. The hemorrhage may take place 
into any of the internal organs. 

Traumatic Hemorrhages. — These may be internal, the result of injuries 
received during labor. Of course, an accidental wound, as from a pin, may 
be inflicted after birth. It has happened from the wound in vaccination ; 
from that operation so often performed unnecessarily, cutting the fraenum 
linguse ; and from circumcision. In such cases the bleeding may be stopped 
by actual cautery, or nitrate of silver. 
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THE FACTORS OF LABOR. 

DEFINITIONS — DIAGNOSIS OF PRESENTATIONS AND POSITIONS — STRUCTURE AND 
COMPONENT PARTS OF FCETAL HEAD — DIAMETERS — PROPERTIES OF FCETAL HEAD 
—MOULDING — FRACTURE — CHEST— TRUNK — BREECH— PLASTIC PHENOMENA— 
CAPUT SUCCEDANEUM — CEPHALHEMATOMA — THE MECHANISM OF LABOR ; HEAD; 
FACE ; OBLIQUE OR TRANSVERSE — SPONTANEOUS VERSION— SPONTANEOUS EXPUL- 
SION — TWINS — TRIPLETS. 

In describing the mechanism of labor the following terms are used: 
Presentation, Position, Vertex. It is necessary to attach a definite meaning 
to these terms. 

1. The obstetrical definition of Presentation is that part of the child or 
ovum which presents at the pelvic brim and os uteri. Thus when the head 
engages first in the brim or cervix uteri, it is said that there is a " head 
presentation." 

Presentations are Natural or Preternatural. 

According to Naegele, those presentations are natural in which the long axis 
of the child nearly coincides with the axis of the pelvis. Under this defini- 
tion will fall the presentations of the head and breech or pelvic extremity. 

Those presentations are preternatural in which the long axis of the child 
does not nearly coincide with the axis of the pelvis. Under this head fall 
trunk and shoulder presentations. These are also called transverse or 
oblique presentations, and vulgarly, cross-births. 

A characteristic of the natural or head and breech presentations is that 
labor can be completed in them by the natural powers. On the other hand, 
in the preternatural or transverse presentations, the presentation must 
almost always be changed by nature or art before labor can be carried out. 

2. The position means the relation of the presenting part of the child to 
the diameters of the pelvis. Thus when the head presents with the occiput 
directed to the forepart of the pelvis, there is said to be an occipito-anterior 
" position." 

3. The vertex of the head is the summit — i. e., the space between the fonta- 
nelles and the parietal protuberances. 

The Diagnosis of the Presentations and Positions. 

One of the first clinical problems to be solved is : What is the presenta- 
tion f And secondary upon that is: JVJiat is the position? 

•The head, if presenting by the vertex, is recognized by the firm expanse 
of its bones, by its sutures and fontanelles, by the plasticity or overlapping 
capacity of the parietal bones along the sagittal suture. 

The diagnosis of the several positions will be described when tracing the 
mechanism of labor in each position. 

The Foetus in its Obstetric Relations. 

We will first describe the head. The general form of the head must be 
studied in the first place as it exists before labor — that is, before it has 
undergone compression and moulding in the parturient canal. 
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Tlie general form of the head before labor approaches the spherical ; but, 
taking in the face, there is a long diameter measured from the most promi- 
nent point of the occiput to the tip of the chin. With this it forms an 
ovoid. 



The Structure and Component Parts of the Foetal Head. 
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The head is that part of the foetus which takes the first place in obstetric 
interest. It is the largest and the most solid part. It is composed of two 
distinct parts — the cranium and the face. The face is made up of fourteen 
bones, two of which, the vomer and lower jaw, are single, and twelve in 
pairs — namely, the upper maxillary, the palatine, the nasal, the ossa unguis, 
the malars, and the inferior turbinated bones. 

The cranium is made up of eight bones, four single and two pairs — the 
frontal, the occipital, the ethmoid, the sphenoid, the two parietals, and the 
two temporals. The frontal at first is composed of two symmetrical halves; 
the sides of the cranium are made up of the parietals and the squamous 
portions of the temporals; the hinder part is made up of the shell of the 
occipital. The basis of the skull is composed of the sphenoid, the ethmoid, 
the petrous portion of the temporals, and the basilar portion of the occipital. 

At the base the constituent bones are, if not consolidated, so far united 
that little mobility remains. But at the vault of the cranium the conditions 
are different. The bones here do not quite meet, but they are united by 
flexible membranes. The lines of union thus formed are called sutures and 
fontanelles. This disposition allows the bones to 
ride over each other under compression. There 
is also a cartilaginous hinge or groove between 
the shell of the occiput and its basilar portion 
which admits of movement. 

The sutures are (1) the sagittal or antero- 
posterior, running from the root of the nose to 
the upper angle of the occipital. Anteriorly 
the membrane separates the two halves of the 
frontal bone ; at the top and posteriorly it sepa- 
rates the two parietals. It is crossed by (2) 
the fronto-jyarietal, transverse, or coronal suture. 
This is situated at the union of the parietal 
and frontal bones. It crosses the sagittal suture, 
and ends on either side below at the squamous 
portions of the temporal. (3) The occipito- 
parietal or lambdoidal suture, so-called from its 
resemblance to the Greek A. It is formed by 
the union of the posterior and lower border of 
the parietals with the squamous portions of the 
temporals, and by the union of the occipital with the posterior border of the 
parietals. The point of the suture corresponds with the upper angle of the 
occipital. It might be regarded as the bifurcation of the sagittal suture. 

The /onto7ie^/es are two. The name is given to the membranous spaces 
seated at the meeting of the sutures. 

1. The anterior, the large or bregmatic fontanelle, or simply bregma, is situ- 
ated at the crossing of the sagittal and coronal sutures, which cross alnaost 
at right angles. It is lozenge-shaped, presenting four borders and four 
angles. The two posterior borders, shorter than the anterior, are formed by 
the parietals. The two anterior borders, longer, are formed by the divergence 
of the two halves of the frontal bone. In practice it is not unusual to find 
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Fig. 122. 




that the typical lozenge-shape as felt during labor gives the sensation of 
being triangular. 

2. The posterior fontanelle is situated at the meeting of the lamMoidal and 
sagittal sutures. Strictly speaking, the bones at this point often meet so 
closely that a membranous space or true fontanelle can hardly be said to 
exist. When found it is small and triangular. 

Two lateral fontanelles, or Gasser's fontanelles are described. They are 
situated at the point where the larabdoidal suture runs into the temporal 

suture. They can hardly be felt during 
labor, and are of minor obstetric in- 
terest. 

Occasionally ossific centres detached 
from the parietals or occipital form 
separate bones. These are called ossa 
triquetra. 

The occipital hinge or groove. Budin 
describes, under the title "char7iiere 
occipitaie," a kind of fibrous and carti- 
laginous hinge which allows these two 
bony elements of the occipital, the 
basilar and squamous, to execute move- 
ments of flexion and extension upon 
each other. This arrangement is of im- 
portance in the moulding of the head. 
The articulation of the head with the vertebral column is of extreme impor- 
tance, especially in relation to the operation of turning. The articulation of 

the occipital bone with the atlas is very 
close, admitting of but slight movements. 
The free movements of flexion and ex- 
tension of the head are due to the com- 
bined action of the cervical vertebrae. 
The junction of the cranium with the 
spinal column is nearer to the occiput 
than to the forehead. Thus the anterior 
arm of the lever formed by the head is 
the longer. Hence, supposing resistance 
to be equally distributed over the cranial 
vault during labor, driving force trans- 
mitted along the spinal column will cause 
the occipital arm of the lever to descend. 
Hence the movement of flexion. The 
general anterior curvature of the foetal 
body forwards also promotes flexion. The 
rotation-movements by which the head is 
turned to the right or left shoulder take 
place in the atloido-axial articulation. 
This permits a rotation-movement either 
way to the extent of a quarter of a circle. 
Can this range be exceeded without tear- 
ing the ligaments and the spinal cord? 
Tarnier thinks that the face may be 
made to look directly backwards withou 
injury. This may be so in exceptional cases. But we are sure we have 
seen fatal dislocation from less extensive rotation. 
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Base of skull to show the occipital joint. 
(Budin ) 

A. Basilar-process of occipital boue. 0. Scale 
of occipital. OC. Cartilaginous lamella, outer. 
E Fibrous lamella. F. Foramen magnum. .0. 
Charuiere occipitaie. 
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The Diameters and Circumferences of the Head. 



Fig. 124. 



The size and shape of the head constitute most important factors in the 
mechanism of labor. It may be stated as a general law, that the head bears 
an approximate relation in size and form to the size and shape of the pelvic 
canal. This is proved by the fact that the head is driven through the pelvis 
with some diflSculty, showing ck)se correspondence ; and without injury to 
the mother or child, showing mutual accommodation. 

The text-books almost universally give the dimensions of the foetal head 
after birth, that is, after the head has undergone a process of moulding during 
labor. Dimensions so taken, no matter from what number of observations 
the average is struck, are necessarily fallacious. They represent not what 
is postulated — the state of the head at the beginning of labor, that is the 
primary dimensions — but the resulting or secondary states created during 
labor. Such measurements are seriously misleading. We do not, therefore, 
think it desirable to reproduce tabular statements of the measurements 
commonly given. 

The measurements which follow are not, it is true, based upon an impos- 
ing array of numbers, but upon well-selected, fairly typical examples. We 
shall start from the original or pre- 
partum state, and then trace and com- 
pare post-partum or secondary states. 

If abstraction be made of the lower 
part of the foetal face, especially of the 
chin, the general shape of the head is 
found to be more nearly spherical than 
it is usually represented (see Fig. 124). 
The diameters of the head are longi- 
tudinal, transverse, and vertical. The 
longitudinal diameters are four, namely : 
1. The maximum, M M (Fig. 124), 
measured from the tip of the chin to 
the most distant point of the skull, 
This is usually on the sagittal suture, 
between the point of the occiput and 
the posterior fontanelle. This point is 
not fixed. 2. The occipito- mental di- 
ameter (O M, Fig. 124) measured from 
the occiput to the tip of the chin. This 
is often described as the longest diame- 
ter, but in fact a longer one, that de- 
scribed as the maximum diameter, can 
almost always be found. 3. The occipito- 
frontal diameter, O F, extends from the point of the occiput to the root of 
the nose. 4. The suboccipito-hregmaiic diameter, S B, from the point of meet- 
ing of the occipital bone and nucha to the middle of the greater fontanelle. 

The transverse diameters are three: 1. The biparietal diameter (P P, Fig. 
125), from one parietal protruberance to the other. The bitemporal diameter, 
T T, from the origin of the fronto-parietal suture of one side to the corre- 
sponding point on the opposite side. 3. The bimastoid diameter (M M, Figs. 
125, 126) taken between the two mastoid apophyses, 

The vertical diameters are two : 1. The fronto-mental diameter (F M, Fig. 
124), taken from the highest point of the frontal bone to the tip of the 




Showing the Longitudinal diametf.us. The 
dotted circle shows the approach to spheri- 
city of the head. 

M M. Maximum diameter. 0 M. Occipito- 
mental diameter. 0 F. Occipito-frontal diameter. 
S B. Subocciiiito-bregmatic diameter. L B. La- 
ryugo-bregmatic diameter. 
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chin. 2. The cervico-bregmatic or laryngo-bregmatic diameter (L B, Fig. 124), 
is taken from the middle of the anterior fontanelle to the upper and ante- 
rior part of the neck near the larynx. 

Circumferences. — In connection with the diameters, we must note the cir- 
cumferences. The chief are — 1, that running around the head at the maxi- 
mum diameter, the greatest circumference, and 2, that running round at the 
suboccipito-bregmatic diameter, the small circumference; 3, that taken in 
the occipito-frontal diameter, the equator ial*circmnference (see Fig. 124). 

The dimensions of the head are greater in boys than in girls. J. Y. 
Simpson showed that the larger number of difficult labors occurred with 
boys, and it has been ascertained that a larger proportion of boys are still- 
Pro. 125. Fig. 126. 
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born. It has further been shown that a larger proportion of boys perish 
within a few weeks of labor, owing to the injury sustained during labor. 
Not only is the size of the head greater in boys, but in many cases at least, 
the ossification is more advanced, therefore the plasticity is less. There is 
evidence to show that the size of the foetal head has increased under the 
process of civilization. A similar contrast is seen between the heads of the 
savage and the civilized races. Nothing within the range of human anatomy 
stands in stronger contrast than the cerebral size and development of the 
New Hollander or the Bushman and the Caucasian i-aces. Education 
amongst different classes of the same race also affects the size of the brain 
and cranium. Hatters state that the size of the head is greater in the same 
classes in town than in agricultural districts, in the educated than the 
uneducated. Simpson believed that the comparative difficulty of parturition 
with male and female children extends to the foetus of civilized and uncivi- 
lized races, and he refers the increased suffering of civilized women in child- 
birth to the size of the foetal head. We are not aware of any precise data 
to show that the capacity of the pelvis has been altered under the influences 
of civilization. 
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The Dimensions and Weight of the Child. 

Certain properties attached to these diameters must be noted. The longest, 
or biparietal, is not a constant length. It undergoes shortening under 
bilateral pressure. In this way it may be re- 
duced by half an inch or more; or it may be 
reduced by the bone bending or breaking in. 

The bitemporal or binaural diameter traverses 
the sphenoid bone, and is unyielding. It is there- 
fore a fixed quantity; and in labor we must 
count upon this quality. It will be seen that 
the biparietal diameter, when at its extreme 
shortening, still exceeds the bitemporal. 

The bifrontal diameter is shorter than the 
biparietal. In labor, with projecting promon- 
tory, this diameter sometimes gets engaged in 
the conjugate diameter of the pelvic brim, and 
thus the greater difficulty that would be encoun- 
tered if the biparietal got engaged in this po- 
sition is evaded. 

The vertical diameters are subject to shorten- 
ing. The cervico-bregmatic is necessarily short- 
ened under circular compression of the skull. 
Its shortening is compensated by lengthening of the longitudinal diameters. 

The fronto-mental is more fixed. The frontal portion of the diameter, 
however, is susceptible of shortening, and the component parts of the face 



Fig. 128. Fig. 129. 




The Longitudinal uf the Fustal Skull. Head Moulded in Labok. (Robert Babnes.) 

1 to 2. Occipito-frontal. 1 to 3. Occipito-mental. a. Frontal bone. 6. Parietal bone. c. Occipital bone. 

yield a little. This diameter assumes importance in delivery after crani- 
otomy. 

Both the longitudinal diameters are subject to change in labor. In ordi- 
nary head-labors they are elongated ; but, under certain conditions, they 
may be shortened. 



Fig. 127. 




The base of the F(etal Skull. 
m 51. Biniastoitl diameter. 
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Table of Diameters of Staxdard Fcetal Head, before Moulding by Labor. 

Longitudinal. 

1. Maximum 

2. Occipi to-mental 

3. Occipito-frontal 

4. Sub-occipito-bregmatic 

Transverse. 

1. Biparietal 

2. Bitemporal 

3. Bimastoid 

Vertical. 

1. Fronto-mental 

2. Laryngo-bregmatic 

We have seen that the head is so nearly adjusted in size to the pelvic 
capacity that it is propelled with difficulty. If both pelvis and head were 
absolutely rigid, the head would hardly ever pass through by natural forces. 
The head, therefore, adapts itself by moulding. This means that it changes 
its shape. The changes undergone are of great interest. 

The leading points are stated in a memoir by Robert Barnes.^ The 
method of observation adopted was to trace the outlines of the head after 
birth, and to correct these tracings by measurements taken by the "compas 
d'epaisseur." A better way is to take casts ; but the results obtained by 
the method pursued are fairly trustworthy when checked by repeated 
observations. 

The Moulding in Occipito- anterior Positions. — The occipital elonga- 
tion, or the " sugar-loaf head," is the most familiar deformation. But the 
attending lateral and asymmetrical moulding which the head undergoes has 
been little, if at all, noticed. The tracings submitted make this manifest. 
They prove that under all modes of birth, if the head is a little delayed in 
transit through the brim, it will be unequally moulded on the two sides. The 
side which is squeezed against the sacral promontory will be somewhat flat- 
tened, whilst the side opposed to the symphysis pubis, suffering generally 
less compression, preserves more of its normal rotundity. 

There is still another deformation, one very difficult to represent by dia- 
grams, sections, or even by photographs. The pelvic canal may be likened 
to a rifled gun ; it is so constructed as to render the propulsion of the foetal 
head in a direct course impossible. The head is made to revolve on its own 
axis during propulsion much as a conical ball revolves on its own axis 
during its passage through a rifled gun. The difference consists mainly in 
the circumstance that in the case of the head, this is, at starting, nearly 
globular, and acquires its conicity in transit. Now this cone, being the 
result of the moulding of a plastic body pursuing a helicine course, is some- 
what twisted or screwed ; and the lowermost part or presenting apex is not 
found in the median line of the head but on one side of the sagittal suture. 
The deformation is, therefore, threefold : 1. Elongation or conification ; 2. 
Asymmetrical flattening of one side ; 3. Twisting or screwing of the conified 
portion on its axis. 

After birth, by virtue of resiliency of the components of the cranium and 
the expansion of the contents, there is a marked tendency to recovery of 

On the Varieties of Form imparted to the Fcetal Head by the Various Modes of 
Birth. Obstet. Trans., 1866. Budiii has also made valuable observations. 
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the prepartum shape — that is, a force of restitution. The measurements 
should therefore be taken within an hour or so after birth. Tarnier points 
out that if we want to get "correct data for estimating the original or pre- 
partum shape of the head, the measurements should be taken two or three 
days after labor, as by that time the original shape will have been nearly 
recovered. But admitting to a great extent the truth of this proposition, we 
believe the original shape of the head is rarely quite regained. Something 
of the moulding to which it was subjected during labor often remains for 
years, even through life. 

A skilled observer surveying the heads of persons in an assembly, may 
by help of this key read ofl' with tolerable precision the modes in which a 
large proportion came into the world. On such a survey it will be seen that 
the sugar-loaf predominates. It is true that the head retains for some time 
after birth a certain degree of plasticity, and this property is turned to mis- 
taken account by some people — not otherwise barbarians — in imparting 
special forms to the head according to the dictates of custom or their ideal 
of beauty. We do not know that this practice is ever applied to the restora- 
tion of the true spherical types. In some cases of excessive distortion this 
might be justified.^ ^ 

Comparing the skull, with its flexible bones, membranes, and scalp, filled 
with its pulpy brain, with a bag filled with water, we may see that, like this, 
the skull is incompressible. If it be pressed in at one place, it must bulge out 
in another. The shape may change, but the capacity or volume does not. 
To pass through a ring or cylinder like the parturient canal, the spherical 
skull, if larger in its equator than is the calibre of the canal, must then be 
drawn out or elongated so that it shall enter and traverse the canal with one 
pole of the resulting ovoid corresponding with the axis of the canal, unless 
indeed the canal itself be distended enough to stretch as the skull moves on. 
Now stretching does take place as far as the soft structures of the canal are 
concerned ; but outside and supporting the soft canal is the bony pelvis 
which yields but slightly, if at all. Thus the stretching is limited (see p. 131, 
"On the Properties of the Pelvis"). 

There are then two resisting factors in the problem of propulsion. The 
passage or parturient canal, and the passenger or foetus seek to adapt them- 
selves to each other, the one by moulding, the other by stretching. When 
the sought- for adjustment, by the failure of one or other factor cannot be 
attained the labor comes to a stand, unless the foetus be reduced in bulk or 
the canal be enlarged by operation ; or, these resources failing, unless the 
difiiculty be evaded by the Cajsarean section. 

The moulding of the head is chiefly accomplished by the diminution of its 
mid-circumference or equator — a zone traced transversely across the sagittal 
suture, passing over the protuberances of the parietal bones, descending over 
the ears, and completed at the base of the skull in the direction of the sub- 
occipital bregmatic diameter (see Fig. 124, S B). This circumference admits 
of different degrees of diminution in different subjects. The part of the 
circumference made up of the sphenoid and the basilar part of the occipital 
bone is very nearly incompressible. The yielding is due to the imperfect 
ossification of the parietal, frontal, and occipital bones, a little to the imper- 
fect ossification of the squamous portion of the temporal bones ; greatly to 
the mobility of these bones, and to the infolding of the occipital upon the 
"hinge" described by Budin (see Fig. 123). Thus the parietals move inwards^ 
on their lower attachments to the temporals and occipital, as on hinges ; and 

' For much interesting information, as to the practices pursued by various peoples to 
impart fanciful shapes to the head and body, the reader is referred to an admirable little 
Work b}- Professor Flower. 
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their upper margins approach and even override along the sagittal suture. 
This ring-like diminution in the equator entails bulging backwards or elonga- 
tion of the occiput. 

The next point of resistance is at the shoulders. The average diameter 
between the tips of the shoulders, the bisacromial, is between five and six 
inches. It is capable of considerable shortening by the curving forwards of 
the shoulders. Where an average head has passed, the passages have been 
so stretched that the resistance to the shoulders is not often material. Still 
it has to be considered. There is a second mode of adaptation by which the 
extreme bisacromial diameter is practically reduced. As the shoulders de- 
scend, one is by a process of leverage brought lower than the other ; that is, 
instead of descending exactly synclitically or in the same planes, the shoulders 
may come obliquely. This process is successfully imitated in practice when 
the shoulders are delayed, by gently hooking one down by the finger, or in 
marked disproportion, by help of a blunt hook slipped into the axilla. 

The chest is also capable of elongation ; but it rarely opposes much diffi- 
culty where the head and shoulders have opened the way. 

The abdomen also adapts itself without much diflficulty. 

Lastly, we come to the breech. The greatest diameter is the bitrochanteric. 
Owing to the imperfect ossification of the foetal pelvis, the breech enjoys 
some compressibility. The breech alone, as when the legs precede, rarely 
gives rise to delay. But when to the breech are added the flexed thighs, the 
combined volume may create as much difficulty as the head. The com- 
pressibility of the mass is limited. F. AVeber' found laceration of dura 
mater and eff'usion of blood between it and the bones, rupture of the longi- 
tudinal and transverse tissues of the brain, and considerable hemorrhage on 
surface aud base of brain, sometimes sufficient to envelop cerebellum and 
medulla oblongata in cases in which mechanical injuries to bones had oc- 
curred, whether or no instruments had been used to complete delivery. 

Another property of the foetal skull is fragilitxj. The frontal, parietal, 
temporal, and occipital bones may be fractured. This happens very rarely 
indeed under spontaneous labor; but it is very important from a medico- 
legal point of view to recognize this possibility ; and from a clinical point of 
view to recognize the conditions under which it may occur. 

Dr. Cory experimented on fifteen children in the same way as Chaussier, 
and with similar results. The dead children were dropped head-first upon a 
paved floor, a distance of eighteen inches. Out of the fifteen children ex- 
perimented upon, eleven had one or both parietal bones fractured. These 
results are valuable as showing the very strong pi'obability of a child 
having its head fractured should it be born suddenly and fall to the ground 
while the mother is standing. Deep indentation of the parietal at the 
point of contact with the promontory has been observed in spontaneous 
labor, head-first and head-last. 

Fracture of the cranial bones is of course more frequent in labors assisted 
by operations, more especially when the pelvis is deformed. 1. The parietal 
bone, which has to round the projecting promontory of the sacrum, may be 
indented, even fractured. This is chiefly seen in head-last labors especially 
if the conjugate diameter of the pelvis be contracted. 2. It may occur also 
in head-first labors when the forceps is applied above the brim, if the con- 
traction of the brim be marked. 

The bones of the cranial vault are necessarily broken in craniotomy and 
cephalotripsy. The bones of the base of the skull may be crushed down 
under the cephalotribe. But this, Braxton Hicks has shown, is not neces- 
sarily the case. 

^ Beitrage zur pathologischen Anatomie der Neugebornen, 18-31-4. 
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The degree of covq)ressibility of the j'wtal head compatible wilh life. This is 
very difficult, if not impossible, to estimate. 

Resiliency or elasticity is a property possessed in a high degree by the living 
foetus, and almost lost in the dead foetus. Resiliency is marked in the head. 
It is the compensating property to compressibility. After compression, the 
head, we have seen, to a certain extent recovers its shape. This is due partly 
to the upspringiug of the parietals, frontals, and temporals, and occipital on 
their lower attachments, and partly to the resumption of their original shape, 
just as a piece of cup-shaped thin elastic metal will resume its cup-shape 
after being flattened by pressure. There is another factor, due entirely to 
vital action. The pressure taken oflf the skull, the circulation is restored to 
the cerebral vessels, and the resulting increase of matter opens out the skull 
by eccentric pressure, thus aiding the resiliency. 

Resiliency in the Spinal Column. — This property is an important factor in 
labor. The driving force exerted by the shortening of the uterus tells first 
upon the breech at the fundus. It is propagated through the elastic rod 
formed by the spinal column. The head is thus forced down upon the cervix 
uteri. This structure offering resistance, the body of the foetus bends a little 
under the pressure encountered at its two ends. But it is constantly tend- 
ing to straighten itself, and thus the containing body, the uterus, gradually 
yields at its weakest point — the cervix — which is made to open. It is partly 
upon the preservation of this property that success in version, spontaneous 
or operative, depends. 

The chest also is endowed with resiliency. It may undergo considerable 
elongation under compression, and yet, as soon as the pressure is taken off, 
its walls expand again. This has not a very obvious relation to the 
mechanism of labor ; but it is all-important as a factor in respiration. 

During the passage of the chest through the partrurient canal it is com- 
pressed ; but the moment it is born, the chest-walls, expanding by virtue of 
their elasticity, suck in air. This, Robert Barnes insists, is a main factor in 
inducing the first respiration. 

The compressibility of the abdomen is proved by the occasional squeezing 
out of meconium during the passage of the trunk through the pelvis. This 
squeezing must be distinguished from the evacuation which sometimes takes 
place as a vital act under attempted inspiration. 

Ductility is another property. It is a form of plasticity. The spinal 
column is not so rigidly set but that it is susceptible to a moderate degree of 
drawing out under traction. This property hardly comes into application 
in head-labors ; but in head-last labors, when it is necessary to put on vis d 
Jronte, traction on the legs entails dragging on the spine. It is difficult to 
estimate even approximately the force that can be so used without lacerating 
the vertebral ligaments. So-called laboratory experiments on the dead 
foetus, which consist in putting on a succession of weights to determine the 
resisting power, are of no value for clinical application. The conditions are 
essentially different from those which obtain in the living subject. It is 
certain, in the first place, that a live foetus, or one dying during the labor, 
will bear a greater strain. In the second place, it is all but impossible to 
measure the resistance offered by the pelvis and other forces. In practice 
we are satisfied that, by delicate management, we have occasionally brought 
out a living child by help of an amount of force' that would have torn a 
dead child out of the body asunder. The opposite conditions of the two 
cases negative comparison. 

It is important to notice the weakest point of the spinal column. Under 
strain it gives way at the cervico-occipital union. This may be partly 
because the strain is usuallv concentrated upon this point. The head, 

32 
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caught in the pelvic brim when traction is put on below, the occipito-cer- 
vical joint is the centre upon which the force tells. 

The Plastic Phenomena of Labor. 
Deformations of the Foetus produced during Labor. 

Although the soft parts of the genital canal are dilatable, they offer resist- 
ance enough during dilatation to impart certain changes of shape to the 
foetus. The soft parts indeed, alone almost, produce the serosanguineous 
swellings which are observed on the surface of the child's body after birth. 
The same conditions which produce the serosanguineous swellings are also 
adequate to produce certain changes in the form of the cranial bones. Cer- 
tainly they occur in cases where the pelvis is well-formed, and where the 
child is born alive and capable of thriving. 

When describing the process of labor under the several presentations and 
positions, the special characters of the serosanguineous tumors and of the 
cranial deformations formed will be referred to. 

We may in this place point out some general features and the ruling 
etiological conditions. 

The cranial deformations are produced by the compression which the head 
undergoes during its propulsion through the pelvis. Before entering the 
pelvis the head is nearly spherical. In this form its equator may be too 
large to enter or to traverse. A process of adaptation therefore takes place, 
by which its equatorial diameters are reduced, and other dimensions are 
increased. It is accommodation by moulding. 

The most typical of the serosanguineous swellings is that which forms on 
the head, and which is called the caput succedaneum, as if a secondary head 
were developed. But, whatever the part that presents, analogous swellings 
are formed unless the labor be rapid and easy. 

The most natural explanation of the etiology of these serosanguineous 
swellings is that they are the effect of annular constriction. Thus, the pri- 
mary swelling is due to the os uteri encircling the presenting part of the 
head as a tight ring ; the arteries of the scalp propel blood into the part of 
the scalp which protrudes through the constricting ring, whilst the com- 
pressed veins cannot return it ; hence extravasation of serum and sometimes 
blood. The secondary swelling is due to similar constriction of the vulva. 
It is thus seen that the formation of the caput succedaneum, and of the equiva- 
lent swellings on the face, breech, or shoulder, is a vital phenomenon depend- 
ing upon the circulation. 

Cephalh.t:matoma. — In the ordinary cases the effusion is chiefly or en- 
tirely serous ; in others there is blood as well as serum — that is, ecchymosis. 
The seat of these infiltrations is the subcutaneous connective tissue. These 
are the ordinary forms of the caput succedaneum. They entail no danger 
to the child ; the effused fluids are rapidly absorbed, so that after two or 
three days barely a trace of even large swellings is perceived. But in a 
distinct class of cases this serosanguineous intracellular infiltration is com- 
plicated with blood-extravasation between the periosteum and the bone. 
The periosteum is raised by a layer or mass of dark blood, the bone from 
which the membrane is separated is stained red, the capillaries of the diploe 
are gorged with blood. The dura mater of the corresponding inner surface 
is also detached by a thin layer of dark fluid blood. The sinuses of the dura 
mater are filled with black blood. The pia mater is reddish ; its capillaries 
are gorged with blood ; the choroidal plexuses are deeper colored than usual. 
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These cases are of graver import. The child not uncommonly perishes, 
either from the immediate effects of the effusion or from the attendant com- 
pression of the brain, and other injuries. 

In these latter cases some greater force than that exerted by the soft par- 
turient canal has been in operation. Pelvic distortion or contraction, or 
undue size of the head, or the use of instruments have commonly concurred. 

Several important lessons, clinical and medico-legal, may be drawn from 
the study of these serosanguineous tumors and cranial deformations. 

First, we have seen that the formation of the serosanguineous swellings is 
a vital act. Therefore the child, even if not born alive, was living during 
the propulsive stage of labor. 

Secondly, by careful examination during labor, we may watch and observe 
the formation of the scalp-tumor, and gather from this the conclusion that 
the child is living. 

Thirdly, we may after birth determine very closely the part of the child 
which presented and the position of the presenting part during labor. 

Fourthly, we learn from the cranial deformations to estimate the plasticity 
of the foetal head. The simple caput succedaneum varies in site according to 
the position of the head. 

A. The Caput Succedaneum in Occipito-anterior Positions. — In 
these positions, the head advancing, the occiput is on a lower level than the 
forehead, and the parietal bone, which is anterior or nearest to the symphysis, 
is lower — that is, nearer the centre of the os uteri — than the posterior parietal 
bone. The consequence is that the swelling forms chiefly on the anterior 
parietal, and more especially on the upper and posterior angle near the union 
of the sagittal with the larabdoidal suture. Thus, in the first or left occipito- 
anterior position the swelling is formed over the upper and posterior angle 
of the right parietal, encroaching on the lesser fontanelle and occiput. In 
the second or left occipito-anterior position, the swelling is formed over the 
left side of the cranium. 

B. The Caput Succedaneum in Occipito-posterior Positions. — In 
these positions the swelling occupies the upper and anterior angle of the 
parietal, which corresponds to the pubic arch, encroaching a little upon the 
larger fontanelle and even upon the frontal bone. 

By observing the seat of the caput succedaneum we may form a retrospec- 
tive diagnosis of the position. If the head traverses the vagina and vulva 
rapidly, the primary swelling described may be in its simple state ; but if 
the head has been delayed long after passing the os externum after its rota- 
tion, a secondary swelling is formed nearly in the median line. The first 
swelling subsiding somewhat may attract less attention than the secondary 
one ; but there will always remain some degree of laterality of the swelling, 
which will indicate the position the head occupied at the pelvic brim. 

C. The Serosanguineous Swelling in Face Presentations. — When 
the face presents, the equivalent of the caput succedaneum forms on the face. 
In mento-anterior positions the swelling will be on the inferior part of the 
malar region and the side of the mouth, and on the upper part of the malar 
region, and even on the eye in raento-posterior positions. The greatest 
swelling will be seen where the subcutaneous connective tissue is loosest; 
hence the eyelids are so swollen that they cannot open. The expression 
given is most ghastly, suggesting severe violence. The upper lip and malar 
region also are liable to great effusion. The swelling sometimes extends to 
the submucous tissue, so that the child may be unable to suck for some days. 
The color of the swollen parts is deep-blue or black. The swelling, for- 
midable as it looks at birth, goes down with astonishing rapidity, so that at 
the end of three days there is rarely much to be seen. 
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D, The Serosanguineous Swelling in Breech Presentation. — 
When the breech presents, the tumor is formed more especially on one but- 
tock, and commonly invades the genital organs. In the right sacro-iliac 
positions the swelling is on the right buttock ; on the left buttock in left 
sacro-iliac positions. The female genitals show the swelling less than the 
male genitals. The swelling of the scrotum and penis is at times extensive, 
and the size and deep-blue or black color may suggest to the unskilled the 
conclusion that they are the result of severe violence inflicted by the ob- 
stetrist. This swelling also rapidly subsides, leaving the child uninjured. 
When the knees or the feet present, like swellings are formed, but they are 
less marked. 

E. When the shoulder presents, the swelling is formed upon the 
prominent part of the shoulder, if this part occupied the centre of the pelvis; 
but it extends backwards or forwards as the presentation inclines to one or 
the other direction. When the arm or the forearm comes down, the swell- 
ing forms upon these parts. In cases in which the shoulder presents at first, 
and when the arm comes down later, the arm may become enormously 
sw'ollen, and dark-colored, if long subject to compression at the shoulder. 

The Mechanism of Labor. 

Being now in possession of the requisite knowledge of the factors of labor, 
namely, the pelvis (see chap, vi.), the foetus, and the driving force, or as 
Alexander Simpson alliteratively describes them, the passages, the passen- 
ger, and the power, we are enabled to trace the mechanism of labor. 

It is usual to begin the description of the mechanism of labor with the 
adjustment of the presenting part of the foetus upon the brim of the pelvis, 
and then to trace the progress of the foetus through the pelvic canal and 
outlet. In this way a very important part of the process is overlooked or 
inadequately noticed. The pelvic course of the child is but one part; 
before this part is run, the child has to go through a suprapelvic course.^ 
This suprapelvic course determines the lower or pelvic course, and in many 
cases it governs the position of the presenting head or breech. 

It is true that in many cases, especially in primiparse, the foetal head has 
engaged in the pelvic cavity, partly at least, before the advent of active 
labor. But even in these cases, we must admit a preliminary stage, not 
indeed marked by active uterine contraction, during which the presenting 
part, especially if this be the head, is made to traverse the suprapelvic part 
of the parturient curve, carrying down the inferior segment of the uterus 
before it. This preliminary stage is effected often some days or a fortnight 
before active labor, marked by expansion of the cervix uteri, sets in. It is 
not the less a part of labor. 

Eeference to the diagram (Fig. 130), will show that the child must 
follow a track governed by the shape of the lumbar spine, the sacral hol- 
low, and the outlet of the pelvis. This track has for its elementary con- 
stituents two principal curves : 1. The lumbo-sacral curve, drawn from the 
sacral promontory as a centre, with a radius intersecting the middle of the 
plane of the brim. This (Fig. 130, e /) is Barnes's curve. The second 
is that familiarly known as Carus's curve. This is drawn from the sym- 

1 This subject is discussed in a memoir "On the Mechanism of Labor, especially 
with reference to Naegele's obliquity, and the influence of the lumbo-sacral curve, in 
the Obstetrical Transactions, 1884, by Kobert Barnes. In the same volume is a valua- 
ble contribution to the same problem by Dr. Galabin. 
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physis pubis as a centre with a radius following nearly the axis of the 
pelvic cavity (Fig. 130, y li). These two curves cut each other about mid- 
pelvis. This point of intersection may be taken to indicate the merging of 
Barnes's curve into Carus's curve, and thus the changing of the course of 
the advancing head from the axis of the brim to the axis of the outlet. 

These two curves have for their resultant the true "parturient curve," 
a serpentine or double curve, wdiich, in parenthesis, may be likened to 
" Hogarth's line of beauty " (see Fig 130, P C). The first or upper part of 

Fig. 130. 




Constructed hn Ciiiai!a"s frozen Section' to snow the axes and cvkves of tub Uterus and I'ei.vis. 

(KoBEET Barnes.) 

A D. Axis of bi-iui of pt'lvis. a n. Axis of uterus. A ha. Angle of divergence of uterine axis from iielvic 
axis p B. Piano of brim, p C. Plane of cavity, Z). Plane of cutlet, ef. Barnes's curve. 
;/ /(. Carus's curve. PC. Parturient curve. 

this curve has been generally neglected. The lumbo-sacral curve itself may 
be studied in two parts, namely, the part above the pelvis, or most promi- 
nent point of the promontory, and the part below this point. The upper 
part must be drawn witii a larger radius than the lower. The basis of it is 
the lumbar spine terminating at the promontory. The lumbar spine forms 
an inclined plane with a moderate curve, upon which the uterus and the 
contained foetus are moulded. The uterus forms a concavity in its posterior 
wall to fit the convexity of the lumbar spine; and the contained foetus fitting 
itself to the containing uterus also forms a corresponding concavity in that 
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aspect which looks to the mother's spine. Indeed, we contend that it is this 
necessary accommodation of the uterus and foetus to the mother's spine 
which determines the ordinary dorso-anterior attitude of the foetus. The 
mechanism is obvious. The lumbar spine forms an unyielding, projecting, 
rounded surface; the child's spine is also the most unyielding part of its 
body; it forms a prominent curve in length and in width. Now, when two 
such curves come into contact, the movable body must be deflected — that is, 
the child's spine is turned aside, and the continuous pressure of the abdominal 
walls upon the uterus, aided, perhaps, by the movements of the uterus itself, 
help to bring the child's back more forwards. But some degree of obliquity 
of the uterus and of the child's body is almost constant. Tarnier describes 
the uterus as rotated or twisted on its long axis. The uppermost part of the 
child and the fundus of the uterus usually point to the right of the median 
line. Hence the axes of the uterus and of the child do not coincide with 
the axis of the pelvic brim, as Kiineke and others, who, basing upon this 
assumed coincidence, deny Naegele's obliquity, contend. 

Reference to Braune and Chiara's sections of frozen bodies taken in labor 
will show that the axis of the uterus forms with the axis of the pelvic brim 
an angle of about 15°. This is also proved by Schatz.' 

The inevitable consequence of this disposition is, that the head, descending 
along the lumbar incline or upper part of Barnes's curve, enters the brim 
obliquely as regards the pelvic axis, and not synclitically, as Duncan, Kiineke, 
Leishman, and others postulate. 

It is urged that under the action of labor the uterus tends to become 
more erect, and thus that its axis tends to coincide with the axis of the pelvic 
brim. That there is such a tendency may be granted, but that coincidence 
is attained is not proved. The proper inherent action of the uterus may 
tend to erection, but the attendant action of the abdominal muscles, power- 
fully compressing the anterior wall and especially the fundus backwards, 
must counteract the effect of erection, and carry the axis of the uterus back 
towards the mother's spine. This Schatz points out as well as ourselves. 
Again, in primiparee, the entry of the child's head into the pelvis is often 
effected before the uterus has entered into active contraction or erection, and 
whilst its axis is certainly not coincident with that of the uterus. And 
again, the axis of the uterus is never straight; it is a curved line, answering 
to the curve of the child's body and to the parturient curve. 

It is convenient in this place to describe the three obliquities of the foetal 
head. These are : 

1. Bcederer's, or the occipitofrontal obliquity. The head may be imagined 
as rotating on its transverse axis, so that the occiput drops, and therefore 
dips in the pelvis, standing at a lower level than the sinciput. 

2. Solayres's obliquity. Solayres, in 1771, demonstrated that the head 
entered the pelvis in an oblique diameter of the brim. 

3. The third is Naegele's obliquity. Naegele thus describes it: "In that 
presentation of the head which occurs most frequently, the head presents, 
not with the occiput, but with the vertex; in fact, with the right parietal 
bone, the posterior fontanelle being turned towards the left acetabulum. 
Upon examination at the beginning of the second stage of labor {i. e., when 
the OS uteri is opening), and in those who have had children, the finger 
introduced in the direction of the central or middle line of the pelvic 
cavity, and brought in contact with the head, will touch the right parietal 
bone in the vicinity of its tuber; the two fontanelles are mostly found situ- 
ated at an equal height, sometimes the anterior, but more frequently the 

^ Der Geburtsmechanismus der Kopfendlagen, 1868. 
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posterior one a little lower. At the entrance of the pelvis the head does 
not take a perpendicular, but a perfectly oblique direction ; so that the part 
which lies lowest or deepest is neither the vertex nor the sagittal suture, but 
the right parietal bone. The sagittal suture is much nearer to the promon- 
torium than to the os pubis, and divides the os uteri, which projects back- 
wards and generally somewhat to the left, across into two very unequal 
segments." 

Naegele enforced this statement by the observation of the caput succe- 
daneum which forms upon the posterior and upper quarter of the right 
parietal bone (the first position being, understood), and if delayed at the 
outlet, then covering the right parietal bone and a part of the occiput. 

Naegele also insisted that the head preserved somewhat of the Solayres's 
obliquity even at the outlet of the pelvis and during its exit. This, which 
was not generally recognized at the time when he wrote, is now universally 
admitted, Kiineke alone excepted. But Naegele further showed that his 
own obliquity was also preserved to the end. He says : " When the head 
has sunk completely into the cavity of the pelvis and approaches the ex- 
ternal opening, the posterior fontanelle is still found corresponding to the 
left foramen. , . . The right tuber parietale will be felt distinctly clearing 
the labia before the left." There must, then, be obliquity of the head at 
this stage. 

These conditions, it will be seen, are incompatible with the theory of 
synclitism — a theory so much insisted upon in recent times. We may in this 
place briefly explain this theory. The simplest idea or representation of 
synclitism is obtained by observing the structure and action of a pump. 
This consists of a straight cylinder and of a piston accurately fitted to it 
and capable of working up and down. The mouth of the cylinder cut at 
right angles to the tube represents a plane. We may imagine any number 
of planes at lower points of the cylinder parallel to this plane of the mouth. 
The rod of the piston represents the axis of the cylinder. The disk of the 
piston is set exactly at a right angle to the piston, and, therefore, to the 
axis of the cylinder. The piston is further set exactly in the centre of the 
disk, and is fixed there. Now, when the piston is worked down, the disk 
necessarily standing in the plane of the cylinder, and encountering equal 
resistance at every point of the circumference, is in stable equilibrium, and 
its plane keeps parallel with the planes of the cylinder in which it moves. 
This, then, is synclitism : coincidence of the plane of the disk with the planes 
of the cylinder which it encounters. 

Contrast this case of the pump with that of the uterus, child, and pelvis. 
The parturient canal is the assumed analogue of the cylinder of the pump. 
It is not straight, but a sigmoid curve ; it is not of equal calibre, but expands 
under the sacral promontory (see Table, p. 152, and Figs. 64, 65); the 
driving-force or piston, the uterus, does not work perpendicularly to the 
plane of the pelvic brim, but at an angle behind it; the disk — that is, the 
base of the child's head — is not fixed to the driving-force, nor centrally, but 
is movable upon the piston. The conditions are all contrary to those neces- 
sary for the production and maintenance of synclitism. 

It is important to note that whilst Kiineke contends for synclitism through- 
out, Duncan, Leishman, and others only contend for synclitism as far as the 
floor of the pelvis ; here parting company with Kiineke and joining Naegele 
in asynclitism to the end. 
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The Planes of the Uterus and other Soft Parts as Factors in Determining 
the Position and Course of the Foetal Head. 

Closely associated with the lumbo-sacral curve, and forming integral parts 
of the parturient curve, are the planes of the uterus and floor of the pelvis. 
These, too, have been greatly neglected in the study of the problem. They 
are described and figured pp. 425, 426. 

We may here supplement this description by adding the suprapelvic 
plane of the uterus— namely, that formed by the posterior wall of the uterus 
resting upon the lumbo-promontorial curve. This incline first gives the 
direction to the head in its descent. Standing at an angle behind the plane 
of the brim, the head, resting upon the solid incline, necessarily encounters 
greater resistance at its posterior or sacral side than it does at the anterior 
or pubic side. This greater resistance is proved by the flattening (amount- 
ing at times to indentation) of this side, observed in almost every labor. 
The driving-force impelling the head onwards makes it rotate to some extent 
on its long axis, the pubic side describing a larger 'segment of a circle— that 
is, the anterior side of the head gets lowest ; that is, Naegele's obliquity 
takes place at the very beginning of labor. 

Arrived at this point (the brim), the head must change its course in order 
to double the sacral promontory. The anterior uterine valve now comes 
into preponderant work, directing the head back into the sacral hollow. 
The side of the head in contact with the promontory still encounters the 
most resistance ; the anterior or pubal side moving faster, descends more 
rapidly — that is, Naegele's obliquity is increased. 

Arrived in the cavity of the pelvis, again the head must change its course 
to clear the outlet by Carus's curve. Now comes the perineal, posterior, or 
vulvo-vaginal valve — the pelvic floor (see Fig. 114). This directs the head 
forwards. Although the chief resistance is now encountered by the pubal 
side of the head, this side still maintains a lower position as regards the 
planes of the pelvis — that is, Naegele's obliquity is observed throughout the 
whole course of labor : there is asynclitism from beginning to end. 

We may here fitly dispose of the objections that have been urged against 
Naegele's doctrine. The principal objections may be stated as follows: 

1. The fundamental objection urged by Ktineke, and relied upon by 
Duncan, Leishman, and others, is that the three axes of the plane of the 
brim, of the uterus, and of the foetus, coincide. This, we have seen, is a 
fundamental error. The axes do not coincide. 

2. Subsidiary to the first objection is the assertion of Leishman that 
Naegele was ignorant of the inclination of the pelvis to the horizon. This 
is in direct opposition to Naegele's demonstration. 

3. That the obliquity in question is not observed, Duncan affirming that 
"Naegele fell into error from not making the observations relied upon at 
the brim of the pelvis, and then only." This is simply an arbitrary assump- 
tion. Naegele expressly says that he kept his finger on the presenting point 
at and from the beginning of labor. 

4. That it is impossible to find a mechanism to account for it (Duncan) ; 
that it would answer no useful purpose (Leishman) ; that there is always 
present plenty of room for the head to pass directly (Kiineke). These ob- 
jections resolve themselves into the same thing. We have seen amply 
adequate mechanism in the form of the parturient canal, in the jutting 
promontory, in the narrow conjugate diameter of the brim, in the expanding 
cavity of the pelvis below the promontory, in the shape of the head, and in 
the action of the uterine planes. We have seen that the head is widest in 
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its biparietal diameter, and that a clear gain is obtained by substituting the 
oblique subparieto-superparietal diameter (Galabin). 

■"). Leishraan urges against Naegele his statement that " the higher the 
head is, the more oblique is its direction, for which reason the ear can gener- 
ally be felt behind the pubes without difficulty, which could not be the case 
if the head had a straight direction." We might grant that the obliquity 
is not greater in proportion to the height of the head, still it would not 
follow that the head is not oblique at the brim. 

6. The situation of the caput succedaneum as seen after birth, invoked by 
Naegele, is objected to because this swelling varies according to the stage of 
labor, so that what is produced at the end of labor may be mistaken as the 
product of causes acting at the commencement. There is some force in this 
argument; but still it is not contended that the caput succedaneum, as 
usually observed, is inconsistent with Naegele's theory ; and having ourselves 
made careful observations ad hoc, both in propitious and in difficult labors, 
effected mainly by the forceps, we can affirm that the head seized near or on 
the brim has been brought through the pelvis, preserving the caput succeda- 
neum as it originally formed over the right tuber and posterior angle of the 
parietal, no complicating change subsequently occurring. 

It might be supposed that this question might be settled by the simple 
process of observation of a labor in progress. But whether it be under the 
influence of preconceived theory, or of the inherent difficulty of accurate 
determination of the relative positions of the parts, observers have come to 
conflicting conclusions. We, therefore, do not rest the case upon our own 
clinical experience, conducted through many years under exceptional ad- 
vantages, and, we hope, with adequate skill and candor. No one can hope 
to excel Naegele himself as an observer. We, therefore, appeal to the study 
of \he mechanical factors for the solution of this fundamental problem in 
labor. 

We may now sum up the case. 

1. Naegele's obliquity is a real, and probably nearly constant, phenome- 
non in natural labor. 

2. It is a necessary result of the combined action and relations of the 
factors working in the mechanism of labor, namely, the lumbo sacral curve; 
the adaptation of uterus and foetus to this curve through the backward pres- 
sure of the abdominal walls ; the consequent throwing back of the fundus, 
and therefore of the axis of the uterus behind the axis of the brim of the 
pelvis; the jutting of the promontory forwards contracting the conjugate 
diameter below that of the biparietal diameter of the foetal head ; the con- 
sequent facility gained for the head to enter the brim by the substitution of 
a lesser or oblique diameter; the expansion of the pelvis below the promon- 
tory to a nearly circular form, compelling the head in obedience to the law 
of accommodation to adapt itself to the space under the promontory guided 
by the anterior uterine plane. 

3. As E. Rigby expresses it : "the head enters, passes through, and emerges 
from the pelvis obliquely ; and this is the case not only as to its transverse 
diameter, but also as to the axis of its brim, the side of the head being 
always lowest or deepest in the pelvis. This shows the beautiful mechanism 
of the process, for, on account of its oblique position, there is no moment 
during the whole labor at which the greatest breadth (still less length) of 
the head is occupying any of the pelvic diameters." 

Naegele examines the cases of other presentations of the head and of the 
breech, and shows that all are subject to the same law. 

IIOTE — The student is recommended to follow the description of the positions of 
the presenting jmrt, and to track them through the pelvis, by help of a foetal skull and 
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woman's pelvis. It is better still to do this by using a whole foetus. If he has access 
to Budin and Piiiard's phantom, the imitation of nature is almost perfect. Failing 
these, the description may he very fairly realized, by cutting a hole in a card of the 
shape of the pelvic brim, and using witli it an artist's jointed lay figure. It is im- 
portant to use a foetus or a whole figure, since much confusion and error arise from 
using only a part of the foetus — its siiuU. 

Presentation of Cephalic Extremity. 

The Head. — There are /our principal positions of the head presentation. 
Of these, two are occipito-anterior and two occipito-posterior. 

1. The right occipito-anterior, usually called the first position, as being the 
most frequent. The forehead is directed to the right sacro-iliac joint, or at 
any rate to a point behind the right end of the transverse diameter. The 
symbol is R. 0. A. P. 

2. The left occipito-anterior, or second position. The forehead is directed 
to the left sacro-iliac joint, or at any rate to a point behind the left end of 
the transverse diameter. Its symbol is L. O. A. P. 

3. Right occipito-posterior position, or third position. The posterior fonta- 
nelle is directed to the right sacro-iliac joint. Its symbol is R. O. P. P. 

4. Left occipito-posterior position, or fourth. The posterior fontanelle is 
directed to the left sacro-iliac joint. Symbol, L. O. P. P. 

5 and 6. The Head may Present in the Transverse Diameter. — The occiput 
may be directed to the right or to the left. Thus we have a right and a 
left occipito-lateral position. Practically these positions rarely last beyond 
the first stage of labor. When the head descends into the pelvic cavity, the 
occiput almost invariably turns forwards or backwards. 

The simplest formula for enumerating the head positions is to carry the 
occiput round the circumference of the brim from right to left, beginning 
with the left occipito-anterior position. This then, occiput to left foramen 
ovale, being by far the most frequent, may be taken as the type, and is No. 
1. Taking the occiput over the right, we get No. 2. Thus we have the two 
occipito-anterior positions. 

Continuing the circuit, the occiput is carried to the right sacro-iliac joint; 
this is, No. 3. Still continuing the circuit, we carry the occiput to the left 
sacro-iliac joint; this is No. 4. Thus we have the two occipito-posterior 
positions. 

This order differs from those sometimes adopted. But we describe it as 
the most simple and the easiest to remember: 1 and 2 are occipito-anterior; 
3 and 4 are occipito-posterior. This order is further in accordance with 
natural affinity. Thus the third position tends to resolve itself into its 
nearest anterior position, that is the second ; and the fourth in like manner 
tends to resolve itself into its nearest anterior position, the first. In either 
case, the occiput tends to come forward, that is, the occipito-posterior posi- 
tions tend to be converted into occipito-anterior positions. The first and 
fourth positions belong to the left side of the pelvis. The second and third 
positions belong to the right side of the pelvis. 

The Face. 

The presenting face is recognized by the feel of the nose, lips, jaws, chin. 
It is generally high up at the beginning of labor, not so easy to reach as 
the vertex. 

There are two men to-posterior positions and tw'o men to-anterior corre- 
sponding to the positions of the vertex. 
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The face presentations may be tabulated as follows: 

1. The chin is directed to the right sacro-iliac joint = symbol, R. M. P. P. 

2. The chin is directed to the left sacro-iliac joint = svmbol, L. M. P. P. 

3. The chin is directed to the right cotyloid cavity = symbol, R. M. A. P. 

4. The chin is directed to the left cotyloid cavity = symbol, L. M, A. P. 

If we examine the relations between the vertex and the face presenta- 
tions, we observe that, holding the skull in the first vertex position, over 
the brim of the pelvis, lightly poised between finger and thumb on either 
parietal protuberance, and then letting the face drop, the skull rotates on 
its transverse axis, we get the first face, or R, M. P. P. 

If again, holding the skull in like manner in the second or left occipito- 
anterior position, we let the face drop, we get the second face or L. M. P. P. 

Again, holding the skull in the third, or R. O. P. P., and letting the face 
drop, we get the third face, or R. M. A. P. 

And, holding the skull in the fourth, or L. O. P. P., and letting the face 
drop, we get the fourth, or R. M. A. P. 

Tabulated, the relations are seen as follows : 

Vertex. Face. 

1. R. O. A. P. gives rise to 1. R. M. P. P. 

2. L. O. A. P. gives rise to 2. L. M. P. P. 

3. R. O. P. P. gives rise to 3. R. M. A. P. 

4. L. O. P. P. gives rise to 4. L. M. A. P. 

Nor is this an arbitrary construction. The conversion of a vertex pre- 
sentation into a face is what really occurs. Originally postulating a well- 
formed foetus, the presentation is very rarely indeed facial. Face presenta- 
tion is produced by the comparative arrest of the occiput against the lower 
segment of the uterus and the brim of the pelvis. The broader expanse of 
the occiput presents greater resistance; the driving force continuing is pro- 
pagated along the foetal spine, and the less resisting arm of the head-lever, 
the face, descends, the skull rotating on its transverse axis. 

This happens when there is such obliquity of the uterus that the skull 
cannot present fairly in the centre of the pelvic brim. It may also happen 
where an inclined plane is formed on one side of the lower segment of the 
uterus by the placenta being attached to it. This will throw the skull 
obliquely over the brim. 



Presentations of the Pelvic Extremity. The Breech. 

Theoretically we may trace four positions of the breech, as we have done 
of the skull and face. We may even evolve the four breech positions out 
of the four typical head positions by a method similar to that by wdiich we 
have evolved the four face positions. The law of adaptation of the con- 
tained and containing parts rules the mechanism of breech-first labors as it 
does that of head-first labors. 

Breech presentation is evolved out of head presentation in the following 
manner: Suppose the presentation be, primarily, the first vertex. The 
head, instead of entering the pelvis, slides off to the left ilium. The breech 
— the other end — of the foetal ovoid or lever descends in the opposite direc- 
tion. The child continuing to rotate on its transverse axis, the head and 
breech at last change places, the head occupying the fundus of the uterus, 
the breech the inferior segment of the uterus, and presenting over the 
pelvic brim. This revolution is favored by the frequent inclination of the 
uterus to the right. 
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It will be remembered that in the case of the breech, the representative 
of the longest diameter of the head is the transverse, or bitrochanteric 
diameter. This diameter then takes up its position in an oblique diameter 
of the mother's pelvis. Following out the revolution described, the breech 
will come into the opposite oblique diameter to that which had been occu- 
pied by the skull— that is, it will be in the left oblique diameter, the abdo- 
men looking forwards. Each head position has its analogous breech position. 
Thus the second head is converted into the right sacro-cotyloid of the breech 
abdomino-anterior ; the third head position has its analogue in the left 
sacro-cotyloid of the breech dorso-anterior, and the fourth head position has 
its analogue in the right sacro-cotyloid breech dorso-anterior. 
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DoUSO-ANTKIIKllt PRESENTATION OF THE BuCECH. 



These evolutions have actually been observed in the living subject, and 
they can be produced by manipulation. 

We thus find that there are two abdomino-anterior positions of the breech, 
and two dorso-anterior. The first two are evolved from the two occipito- 
anterior positions; the two latter from the occipito-posterior positions ; so 
that there is a change of front of the foetus. 

In practice it is enough to distinguish two breech-positions, namely, dorso- 
anterior and abdomino-anterior positions, without further differentiation. 

The normal attitude of the foetus, in which the thighs are flexed upon the 
belly, and the legs flexed upon the thighs, is commonly present in breech 
presentation. 

Knee presentation is simply a variety of the breech. The positions are 
the same. They are produced by dropping the knees. By a further drop- 
ping of the legs, we get corresponding footling positions. The relations of 
the breech and trunk to the pelvis remain the same. 

Another variety is that in which the thighs are flexed upon the belly and 
the legs extended, so that the feet rest upon the shoulders. 



DIAGNOSIS OF POSITIONS. 



509 



The Trunk. Arm or Shoulder Presentations. 



If we follow the same process as that described for the production of 
breech presentations and positions in the case of the trunk, we shall find 
that the first K. O. A. P. is converted into the left shoulder abdomino-anterior 
position, the L. O. A. P. becomes the right shoulder abdomino-anterior position, 
the K. 0. P. P. becomes the left shoulder dorso-anterior position, and the 
L. 0. P. P. becomes the right shoulder dorso-anterior position. Thus we find 
two dorso-anterior and two abdomino-anterior positions of the body, the 
shoulder being usually the presenting part. The dorsum being forward, the 
head may lie in the right or in the left iliac fossa ; and so, when the abdomen 
is forward, the head may be to the right or to the left. In practice it is 
important to distinguish these four positions. The scientific performance of 
version depends upon making this distinction. 



Taule of Presentations and Positions, Showing their Evolutions and 
Mutual Kelations. 

No. of Head or Pelvic e.xtreiiiity. 

position. skull. Face. Breech Kuees. Shoulder. 

1. R.O.A.P. K.M. P. P. L.A. A.P. ■ as breech L.D.A.P. 

2. L. U. A. P. L. M. P. P. K. A.A. P. " K. D. A. P. 

3. li.O. P. P. P.M. A. P. L.D.A.P. " K.A. AP. 

4. L. O. P. P. L. M.A. P. K.D. A. P. " L. A. A. P. 

• 

This table exhibits the correlative positions of the diflferent presentations, 
or the evolution of the face-, breech-, and shoulder-positions from the head- 
positions. It will be seen that the relations of the breech and shoulder to 
the head are the same. The abdomen in each case is substituted for the 
occiput.^ 

Complicated presentations are : 

1. Presentations or prolapsus of the umbilical cord. 

2. Presentations of the placenta. , 

3. Presentations of uterine tumor or polypus. 



Diagnosis of the Attitude of the Foetus, and of the Presentations and Positions. 

When the uterine walls are gently pressed by the flat hands, we soon per- 
ceive that the uterine globe offers diflferent resistance in several points. 
AVherever the liquor amnii is accumulated, the uterine wall yields softly, the 
fingers feeling little resistance. The same is nearly the case at the seat of 
the placenta. When, on the contrary, the hand meets a solid part, this, in 
normal gestation, certainly indicates a fretal region. From the fifth month, 
in the great majority of cases, not only do we recognize that a foetal part is 
under touch, but with a little practice we distinguish the several parts. 

The foetus is always rolled up on its anterior aspect. The head is known 
by its forming a mass nearly spherical, regular, large, and very resisting. 
These characters are marked. The breech presents a voluminous rounded 
mass which might impose for the head, but it is never so spherical or hard. 
Moreover, at the side of the breech we nearly always feel the pelvic limbs, 
or one of them. When in doubt, a comparative examination of the two 

^ The nomenclature or order of the positions above set out differs from that adopted 
hy other authors. The essential thing to remember, however, is not the name or 
number of a position, but tiie relatioiss of each position to the pelvis. Our scheme 
may be called a natural one, inasmuch as all the face-, breech-, and shoulder-positions 
are shown to flow from the head-positions. 
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ends of the fcetal ovoid will clear up the difficulty. And cephalic ballotte- 
ment gives an additional means of distinguishing head from breech; this 
manoeuvre will be described further on. Between the head and breech we 
find the back. This is sometimes applied directly against the uterine wall, 
sometimes separated from it by a thin stratum of water which is easily dis- 
placed by the hand. It presents a large surface, less hard than the head, 
nearly flat from side to side, convex in its length. In easy cases the ab- 
dominal walls are very thin, and the vertebral column can be traced by 
almost counting its spinous processes. When the characters presented by 
the back are obscure, we carry the hand over to the opposite side of the 
abdomen, where we ought to find a layer of liquor amnii, and in the midst 
of it we shall make out the prominences formed by the thoracic and pelvic 

Fig. 132 




Diagnosis of Breech Presentation. (After Pinard.) 

members; and thus we acquire the conviction that it is the back which we 
have felt on the other side. Sometimes the back is directed obliquely back- 
wards and to the right, or backwards and to the left ; then we can only 
explore its side and the thorax, which obscures a little the diagnosis. When 
the back is turned almost directly backwards, it escapes palpation, but then 
the thoracic and pelvic limbs are felt in front, and we know the back is 
behind. These limbs correspond to the anterior surface of the child, and 
indicate its position ; they are easily recognized by their smallness and mo- 
bility. 

Diagnosis of the Presentation of the Vertex.— The hands are 
applied on either side of the hypogastriura, the finger-tips directed to the 
groms. Then we depress the abdominal and uterine walls, pressing more 
strongly with the finger-ends than with the palms, and most frequently the 
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head will be made out by its distinctive character. It is seized between the 
two hands. In priniiparse it will be remembered that the head often dips 
entirely in the pelvic cavity, and that it thus evades superficial exploration 
of the hypogastric region. In these cases, we must press the finger-ends 
above the horizontal branches of the pubes, push back deeply the abdominal 
walls into the true pelvis, proceeding from above downwards and from before 
backwards, and w'e soon feel a resisting body, the foetal head filling the cavity. 
This done, we check the result by examining above for the breech, and the 
sides for the back. 

Diagnosis of Presentations of the Face. — When we have discovered 
a head-presentation, how can we tell if it be flexed or extended, whether, in 
short, it be a vertex or a face presentation ? When the vertex presents, 
one feels a slight depression between the back and the head at the nucha ; 
when, on the contrary, the face presents, the occiput is thrown back upon 
the back, so that between these two parts there exists a considerable depres- 
sion, easily appreciable to touch, and forming a large sinus quite character- 
istic. When the face presents, the cephalic tumor, says Pinard, seems to 
occupy only one side, or rather one-half of the pelvis ; very accessible on the 
side where the occiput is, it seems wanting on the other side. 

Diagnosis of the Presentations of the Breech. — In these presenta- 
tions the pelvic cavity is almost always empty, and the foetal part which is 

Fig. 133. 




DiAGNOSTS OF Shoulder Presentation by Palpation. (After Pinard.) 

lowest occupies the false pelvis, resting on the brim. Often it is inclined 
towards one of the iliac fossre, which it fills. This foetal part is bulky, but 
less spherical, less regular than the head. The head also gives out the bal- 
lottement more freely. Sometimes the head is so highly placed, that it is 
hidden under the xiphoid cartilage. The dorsal and abdominal aspects of 
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the foetus present the characters already described. But, again, we must 
not neglect comparative observations of other parts. 

Diagnosis of the Trunk. — In this presentation the flanks are occupied, 
one by the head, the other by the breech, and by palpation we recognize 
these parts by the characters described. The back is easily made out when 
directed forward ; it cannot be felt when directed backward, but then the 
limbs are felt. The outline of the uterus also is altered ; its long axis is 
directed horizontally or obliquely, instead of perpendicularly to the pelvic 
brim. 

Diagnosis of the Positions by Palpation.' — In making out the pre- 
sentations we can hardly fail to make out the positions. The back and the 
vertebral column of course declare the direction taken by the occiput and 
the sacrum. In presentations of the face, it will be remembered that the 
chin looks to the right when the back is turned to the left side, and vice versa. 

The Mechanism of Labor in Head-first Presentaiions. 

We have seen in preceding sections that labor — if by this term is meant 
the passage of the child towards delivery — properly begins before the pre- 
senting part enters the pelvic brim. There is a suprapelvic stage. This 
has been sufficiently described in the section on Naegele's obliquity. It is 
enough to recall the fact that the presentation and position are greatly 
determined in this suprapelvic stage by the lumbo-sacral curve and the 
posterior incline of the uterus. 

Bearing this in mind, we may now take up the description of the mechanism 
of active labor at the point where it is usually begun, namely, on the brim 
of the pelvis. 

Head-first labor is typical of labor generally. 

A. In the First Position. — The occiput is directed to the left foramen 
ovale or cotyloid cavity — that is, in Solayres's obliquity ; the head in its 
long diameter lies in an oblique diameter of the pelvis. 

Six stages may be noted in the process ending in the extrusion of the 
child's body. 

1. On the brim, or just dipping into the brim, the head is slightly flexed, 
chin upon chest — that is, in Roederer's obliquity — head flexed upon its own 
body. This flexion or obliquity in normal conditions is at first very slight. 
At the same moment, the head is observed slightly inclined upon itself 
sideways — that is, in Naegele's obliquity — the child's ear which is in relation 
to the sacral promontory being nearer to its corresponding shoulder than is 
the case on the opposite or pubic side. 

2. Engagement of the head in the pelvis and descent in the cavity. 

3. Rotation of the head on its vertical axis during its progress. 

4. Emergence of the head from the outlet, its disengagement and extension. 

5. Rotation of the shoulders in the pelvis laringing restitution of the head. 

6. Expulsion of the trunk. 

We will now follow these movements : First stage. When labor begins 
the attitude of the foetus is as depicted (Fig. 134). 

The occiput is directed to the left ilium or foramen ovale. The long axis 
of the child generally coincides with the axis of the uterine cavity. Driving- 
force applied from the fundus of the uterus upon the breech is propagated 

1 The application of palpation to diagnosis and the rectification of unfavorable posi- 
tions is worked out with great clearness by Dr. Munde (see his work, " The Diagnosis 
and Treatment of Obstetric Cases by External Abdominal Examination and Manipu- 
lation," 1880). 
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aloug the child's spine and trunk to the neck and head. The head already 
somewhat flexed upon the chin, and the anterior part of the lower segment 
of the uterus offering less resistance than the posterior, the frontal or longer 
arm of the head-lever either remains stationary or rises relatively, whilst 
the occipital or short arm is thrust down into the pelvic brim. Thus we 
have the first stage, flexion. This is the beginning of the second stage, or 
engagement of head in pelvis. Two forces concur in directing the head in 
its descent. One is the inclined plane formed by the anterior wall of the 
lower segment of the uterus which directs the head backwards towards the 
pelvic floor, the other is the expanding cavity of the sacrum under the pro- 

FiG. 134. 




Presentation of A'^ertex in Right Oni.nnK Diajieter. (Pinakd.) 
1st stage. Flexion and comineiirement of 2il stage or engagement in pelvis. 1st position. 

montory offering least resistance. Hence the head descends nearly to the 
pelvic floor with Naegele's obliquity rather increasing as the head revolves 
a little on its long axis to find accommodation where there is most space. 
At this stage the examining finger, passed centrally in the axis of the pelvis, 
impinges upon the right parietal protuberance, generally, in primiparse 
almost constantly, capped by the lower segment — Bandl's segment — of the 
uterus. To reach the os uteri and to touch the head directly, the finger 
must pass further back or higher up nearer to the promontory. 

Flexion and engagement of the head in the pelvis sometimes take place 
simultaneously ; and in the case of priraipara? commonly before active labor 
sets in. 

Third Stage. Movement of Rotation. — During the descent of the head into 
the pelvis, the finger applied to the presenting part, takes note of a curious 
screw-like or spiral movement. Under the down-driving pressure, the 
occiput seems to come down a little forward ; when the uterus relaxes, a 
movement of restitution, or of rising and turning a little backwards, occurs. 
This is repeated until at last the presenting part gets under the pubic arch. 
Naegele contended that the part which first emerges under the pubic arch is 

33 
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not Strictly the occiput. It certainly is not the central part of the occiput, 
but the upper and posterior angle of the parietal bone, and the adjacent 
part of the occipital— that is, the head— does not emerge strictly with its 
long axis coincident with the external conjugate, but obliquely. It pre- 
serves, in short, a certain measure of the original obliquity — Solayres's ob- 
liquity—with which it presented at the brim (see Fig. 113). 

At what moment does the rotation-movement take place? AVe think this 
is not constant. In primiparaj the head may, as Ave have seen, get to the 
pelvic floor almost before active labor begins. In this case there is little or 
no rotation until the labor sets in. Under the driving-force the head is then 
compelled to adapt itself to the form of the parturient canal, especially of 
the pelvis, and so the occiput comes forward. Up to this time the head may 
have undergone little or no moulding; the liquor amnii being still present, 
protects it. But the membranes bursting, the driving-force becomes more 
efficient, and as the head is compelled to advance, it bores its way, finding 
the route which affords the most room, adapting itself partly by moulding, 
and partly guided by the shape of the pelvic canal. The transverse diam- 
eter of the outlet and of near the outlet narrows, whilst the oblique and 
conjugate diameters expand, and thus the head-ovoid turns its longer diam- 
eters in these longer pelvic diameters — that is, the occiput comes forwards, 
whilst the forehead and face turn more to the sacral hollow. Tyler-Smith, 
as we have seen, insisted that the sciatic spine was a main factor in directing 
the occiput forward. Taruier explains that the rotation is determined by 
the unequal length of the two arms of the head-lever. 

Fourth stage. Extension, Deflection, or Disengagement. — It is during this 
movement that the greatest amount of elongation by moulding takes place. 
The liquor aranii has commonly been discharged, and the plastic head 
having to traverse a tight musculo-tendinous ring, is exposed to the greatest 
amount of pressure. As the head engages in the outlet, the trunk engages 
in the pelvic cavity. The chin is still pressed upon the chest when the pre- 
senting part gets under the pubic arch, even until the bregma appears at the 
posterior commissure of the vulva. At this moment the perineum, acting 
like an elastic belt, on the one hand pushes the head up towards the pubes, 
and on the other slips quickly over the face, which it leaves bare, whilst it 
runs back towards the coccyx. The occiput now being fixed under the 
pubic arch, on-driving force causes the anterior arm of the head-lever to de- 
scend — that is, to revolve round the pubic arch, causing the occiput to rise. 
This is extension, and marks the liberation of the head. It is a movement 
of rotation of the head on its transverse axis (see Fig. 114). 

At the outlet the three obliquities of the head are still observed. Thus, 
the part that emerges first under the pubic arch is not the middle of the 
occiput, but the posterior angle of the right parietal bone; the median point 
of the occiput lies to the left of the vulva, not centrally ; and there is still 
some degree of flexion of chin upon chest. 

Fifth stage. Bestitution or rotation of the expelled part on its long axis 
next takes place, in accordance with a similar rotation of the body still in 
the genital canal. The body, driven on by the uterine contractions, en- 
counters different degrees of resistance on its anterior and posterior surface, 
and in consequence it rotates as it moves on. But this rotation of the body 
is not complete, for, as Schatz explains, the part of the body highest in the 
uterus keeps, in relation to the part which is lowest, about 30° behind. 
There results a torsion of the fruit-cylinder or whole length of the body, in 
which even the body of the uterus shares. 

After the birth of the head, the shoulders adjusting themselves to the 
long diameter of the outlet, just as the head had done, the effect is to turn 
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the head, uow liberated, round in the opposite direction — that is, the child's 
back being directed to the mother's left side, the face will look to the inside 
of the mother's right thigh. 

The delivery of the shoulder is then effected under the continuing 
driving-force ; and since the trunk is flexed in correspondence with the axis 
of the pelvis, the force will tell more upon the hinder part, increasing its 
convexity backwards, and, therefore, forcing the hinder shoulder down- 
wards ; the anterior shoulder, the right, gets under the pubic arch, and is 
relatively fixed, just as the occiput was ; the hinder shoulder moving on 
along the perineum is treated in the same manner as the face had been, and 
is gradually turned out of the vulva, sometimes first, but generally following 
the anterior or pubic shoulder. The chest then follows with its transverse 
diameter nearly corresponding to the conjugate of the pelvic outlet. 



Fig. 13') 




Brai ne's FrtdZE.v Section showixo Lf.kt Occipito-axteiuoi; io-umn. Head ENiiAdEi) in pelvis. 

•2d position. 
(»/. Os internum, oe. Os externum, r. Rectum. 

6. The birth of the breech follows under a new rotation of the long axis of 
the body, which brings the transverse axis of the breech into the left oblique 
diameter of the pelvis. There is rarely any difficulty in the transit of the 
breech. The passages have been fully distended by head and trunk. The 
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breech is commonly aided in the delivery by the obatetrist, who draws lightly 
upon the shoulders and trunk. _ _ 

B. The Right Occipito-aiv^terior Position. — The description of the 
left occipito-anterior position applies to this, it being simply necessary to 
reverse the terms right for left. It involves no material difference in the 
course of the labor. 

Moulding of head in head-first labors; occipito-anterior. The changes 
effected in these positions are as follows : , -r- at 

The following diameters are shortened : the T. T. , the S. B., and the i . M. 
In consequence the suboccipito-bregmatic circumference is reduced. 

The following diameters are lengthened : 0. F. and O. M. ; and in conse- 
quence the occipito-frontal circumference is increased. The bimastoid 
diameter is constant. Generally, then, the transverse diameters are shortened, 
and the longitudinal diameters are lengthened. 

Fig. 129, showing these changes in a marked form, should be compared 
with Fig. 128, of the ideal head. F. M. is increased to 5.25", the O.M. to 
6.50". We have seen it extended to 7.0". This is an extreme case ; but an 
elongation to 5.30" or 6.0" of the O. M. is by no means rare. These measure- 
ments come near to those commonly given as the normal. 

The head undergoes a great part of its occipital elongation during the last 
stage — that is, when it is emerging under the pubic arch, and has to be 
moulded between this part and the vulva and perineum and coccyx. 

The occiput emerges first ; the presenting part, as it parts the vulva, is 
near the posterior fontanelle. The effect of this is that the skull is gripped 
in suboccipital-bregmatic diameter — that is, in the circumference of this 
diameter. At this part the skull exhibits marked plasticity, so that the on- 
driving force causes the occiput to point more, and the occipito-frontal and 
occipito-mental are increased. 

It is curious to observe how, under elongation, the angle of intersection of 
the O. F. and O. M. varies. The angle seems to be a measure of the elonga- 
tion. Thus, looking at Fig. 128 of normal head, the 0. F. and O. M. form an 
angle of about 45° ; whilst, looking at Fig. 129, we see the two lines ap- 
proaching coincidence forming an angle of 30° or less. 

Adaptations of Pelvis and Fcetal Skull and their Obstetric PvElations. 

Adaptatio7is of skull modified bymoulding to successive planes of pelvis. Scale: inches. 



Pelvis. 




Conj. 4.25-4.50, corresponds to biparietal, 3.75-4.00 
Transv. 5.00-5.25, " ( O. F. 4.60-5.00 

Obliq. 5.00, " is. B. 4.25-4.50 



Cavity. 



Conj. 4.7-5-5.00, " P. P. 3.7-5-3.50 

Transv. 4.75, " 0. F. 4.50-4.75 

Obliq. 4.75-5.25, " S. B. 3.75-4.00 



Outlet. 

Conj. 4.2-5-5.25, " f 0. F. 4.7-5-5.25 

Transv. 4.25, " \ 6.^. 3.75 

Obliq. 4.2-5-4..50, ' " P.P. 3.50 




This table is no doubt open to criticism. There is no possibility of stating 
fixed or constant terms. Pelves and heads differ in proportion, in plasticity, 
and in other properties ; but, allowing for variations, and something also for 
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theoretical assumption, this table conveys much useful information and 
suggestion. In appreciating it the following points will be borne in mind. 
The correspondence of foetal and pelvic diameters is approximate only. 
The long diameters of the head are rarely opposed to the diameters of the 
pelvis. The head traverses somewhat axially — that is, the long axis of the 
head-ovoid inclines to coincidence with the axis of the pelvic canal. To a 
less marked degree, but still appreciably, the extreme transverse diameters 
of the head also avoid direct apposition to the pelvic diameters. The head 
enters, and traverses somewhat canted or slewed. Under the helicine pro- 
gression of the head the relations undergo partial changes. 

C. Occii'iTO-POSTERiOR POSITIONS. — There is equally elongation of the 
occiput ; but there is greater depression or flattening of the region round the 
anterior fontanelle. 

The course of labor with occipito-posterior position presents features distinct 
from that of labor with the occiput anterior. 

There are two occipito-posterior positions : R 3, numbered consecutively 
from 1 and 2, the occipito-anterior. In this the occiput is directed to the 

Fig. 136. 




right sacro-iliac synchrondrosis ; the long diameter of the head, therefore, 
lies in the right oblique diameter of the pelvis, and is the reverse of the first 
position. 

According to our experience the occipito-posterior positions are more fre- 
quent when the promontory is comparatively flattened. Under this condition 
the occiput tends more readily to turn backwards as it descends. We have 
known this position recur in the entire series of labors of the same woman ; 
so that, having occurred in a first labor, it may be expected to recur in sub- 
sequent labors. The general effect is that the labor is rendered more tedious ; 
it more frequently calls fi)r aid by forceps. 

A remarkable phenomenon is the strong tendency the occipito-posterior 
positions manifest to be converted into occipito-anterior positions as labor 
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advances. In the case of the third position, now under study, this tendency 
is so great that Naegele affirms that it is at an early stage more frequent than 
is the second position ; and that a large proportion of apparent second posi- 
tions began as third positions. 

This tendency of the occiput to come forwards is one instance oi the gen- 
eral law which tends to compel the dorsum of the child to turn forwards. 
It rules in breech and shoulder presentations. It is a result of that law by 
which Robert Barnes explains the production of the ordinary position of the 
fcBtus in utero before labor— namely, the more easy adaptation of the cou- 
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Presentation or Vertex in Eight Oblique Diameter, Occipito-postekior. Third position. (I'inakd.) 



cave and yielding anterior aspect of the body to the resisting convexity ot 
the spinal column. Thus we see that when this spinal convexity is slight, 
the occiput more easily glides backwards. 

It is convenient to premise some general phenomena common to both 
the occipito-posterior positions. First, as we have seen, both tried to pass into 
the nearest occipito-anterior position. Secondly, the original occipito-pos- 
terior position may persist to the end of labor. 

We need not dwell upon the first case, since being resolved into the ante- 
rior occipital positions, the history becomes that of the positions into which 
they are resolved. It need only'be noted that this conversion takes place, 
in many cases, when the vault of the cranium has reached the floor of the 
pelvis. The factors which determine this rotation are complex. The 
occiput, descending, meets the spine of the right ischium and the attached 
ligaments, when instead of passing behind this prominence, it passes in front 
of it, and, directed by the ischiatic planes, passes downwards and forwards, 
until it occupies the second position. We believe an important factor is the 
action of the psoas-iliacal muscle of the side in relation to the occiput ; this, 
bellying out under the reflex voluntary contraction of the expulsive stage, 
will push the broad expanse of the occiput forward, and thrust it within the 
range of the ischiatic planes. 
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Some experiments of Dubois in relation to this phenomenon are especially 
interesting. A woman died in childbed ; the uterus, of large size, was opene(i 
down to the cervix, and held in a suitable position over the pelvic brim ; the 
fcetus was then placed in the right occipito-posterior position. The fcetus 
then, pushed from above, readily entered the cavity of the pelvis ; much 
greater effort was necessary to make the head roll over the perineum and 
clear the vulva; but, in three successive attempts, when the head had trav- 
ersed the internal genital organs, the occiput had turned to the right anterior 
position, the face having turned to the left and backwards — that is, rotation 
had taken place as in natural labor. Subsequent experiments showed that 
when the perineum and vulva had lost their firmness, the rotation forward 
did not take place. 

This observation is in entire accordance with what we have described as 
the action of the pelvic floor, or perineal valve. This forms an inclined 
plane, guiding the presenting part under the pubic arch. 

When the occiput retains its posterior position, it tends to roll up uuder 
the promontory, adapting its convexity to the sacral hollow. This involves 
a degree of rotation on its transverse axis, so that the forehead descends 
behind the opposite foramen ovale. This extension of the head brings its 
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Vkiitex IX Lekt Oiii.i'ii E Diameter, Oi tiphm-po^teiuiir. Foi-rtu pdsci iox. (1'ixard.) 

long diameters into unfiivorable relation with the diameters of the pelvis. 
The extension of the head, occiput turning up under the promontory, is 
analogous to the natural extension of the occiput under the pubes. But in 
occipito-posterior position, the occiput can hardly escape from the pelvis. It 
becomes lodged in the hollow of the sacrum and on the floor of the pelvis, 
and driving-force acting in greater degree upon the anterior arm of the 
head-lever tends to increase the difficulty. After a time, however, the three 
factors of labor under mutual adaptation may effect delivery, the occipito- 
posterior position being preserved. The driving-force continues — the soft 
resisting j^arts of the [jiirturient canal yield; the head moulds. Thus, 
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gradually, the forehead gets under the pubic arch, and a little more space 
is gained for the long diameter of the head ; the forehead then becoming 
more fixed serves as a fulcrum to the rod represented by the long diameter 
of the head ; the occiput then feels the preponderant force of the driving- 
power; it descends, distends the pelvic floor and perineum, and at last 
emerges. As soon as the equator of the head, sometimes even earlier, has 
passed the vulva, flexion ceases, extension begins, and the nose, mouth, and 
chin successively appear, the occiput rolls back over the perineum. In this 
process the perineum undergoes excessive distention. Thus laceration of 
this structure is more frequent than in occipito-anterior positions. 

D. The Fourth Position, we have seen, occupies the same relation to 
the first that the third does to the second. It evinces the like tendency to 
be converted into the first, and by a similar mechanism. 

Tyler-Smith observes that in the first and third positions, the most com- 
mon, the head occupies the right oblique diameter of the pelvis. He sub- 
mits that the greater frequency of the right oblique positions is due to the 
occupation of the posterior part of the left oblique diameter by the rectum. 
The bulging of this organ may be enough to deflect the occiput or sinciput 
to the right. 

We have noted the spiral or screw-like rotation of the head. Tyler-Smith 
describes this with his usual felicity. The pelvis, he says, represents a por- 
tion of a female screw, admitting a male screw (the foetal head). But the 
male and female screws are not accurately adjusted at all points. It is only 
at the points where the posterior part of the parietal bone or of the occiput 
comes in contact with the planes of the ischium and pubes that the thread 
of the male screw bites, as it were, the thread of the female screw. It is 
here that the spiral direction is impressed upon the fcetal cranium. The 
line of this portion of the spiral may be made out by chalking the salient 
point of the foetal head, and moving it through the pelvis in the direction it 
takes in parturition. 

The two halves of the pelvis also represent portions of two screws, the 
inclined planes of which are arranged in opposite directions. Thus, if the 
head be placed in the second position, the spiral movement is reversed from 
that which obtains in the first position, and the long diameter of the foetal 
cranium moves from the transverse, or left oblique, to the antero-posterior 
diameter. In the case of labor occuiTing in the first, the right shoulder 
moves upon the right portion of the spiral or screw, formed by the right 
ischium and pelvic bone, and glides down it, just as the head does in the 
second position. In the second position, on the contrary, after the delivery 
of the head, the left shoulder rotates upon the planes of the screw or spiral 
of the left side of the pelvis, and passes out with a movement similar to that 
which belongs to the head in the first position. 

Perhaps, continues Tyler-Smith, the screw or spiral movement is seen still 
more distinctly in the common terminations of the third and fourth positions. 
Here, rather more than one-fourth of a circle is completed in the movement 
which brings the occiput from the right or left sacro-iliac joint to the right 
or left ramus of the pubic arch. 

Other positions of the head are sometimes described. Thus we may have a 
right and a left transverse position, according as the occiput is supposed to 
be directed to the right or left ilium. That these positions occur, there is 
no doubt; but they are almost invariably transitory, soon merging into one 
or other oblique position. It has been said further that the head may pre- 
sent with its occipito-frontal diameter in the conjugate diameter of the pelvis. 
This position can hardly occur, or be maintained in a normal pelvis, the head 
being of normal size. If the child be premature, very small, or dead, the 
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head may present in this or in any other way; or it may occur in the 
kyphotic pelvis. But such cases do not fall under the mechanism of normal 
labor. 

Summary of Mechanism of Labor in Head Presentations. 

Vertex PRESENTING. Six stages: 1. Flexion; 2. Engagement or descent 
in pelvis; 3. Rotation; 4. Disengagement or extension ; 5. Rotation of shoul- 
ders, with restitution of head ; G. Expulsion of trunk. 

First four stages apply to head, last two to trunk. 

1. Flexion, chin flexed upon chest. 

2. Deacent of head in pelvis. 

3. Rotation, occiput coming forward as head descends near floor of pelvis. 

4. Extension, progression, and liberation, movement round symphysis .pubis 
in Carus's curve or axis of pelvis. 

5. Interior rotation of shoidders and trunk, exterior rotation of head, resti- 
tution. 

6. Liberation of the trunk, progression of shoulders and trunk in Carus's 
curve. 

Under Pajot's law of accommodation, presenting part undergoes successive 
changes of shape and position, in relation to the pelvic canal. 

Dilatation of cervix uteri. "Canalization" of parturient passages. 
Stretching of floor of pelvis. Dilatation of vulva. 

During 2d, 3d, and 4th stages, head undergoes moulding in adaptation to 
pelvic and utero-vaginal canals. 

There is a definite position of head for each plane of the pelvis. The 
head follows a screw movement. 

Mechanism of Face Presentations. 

Face presentations occupy a doubtful or intermediate place between nor- 
mal or propitious, and abnormal or unpropitious labors. 

A considerable proportion terminate happily for mother and child under 
spontaneous labor. But the labor is commonly tedious, protracted, and not 
seldom calls for artificial aid, and brings the child and mother into danger. 

Let us take in the first place the two mento-posterior positions. Of these 
we will first trace the mechanism observed in the right mento-posterior position, 
which is the natural outcome of the first or right occipito-anterior position. 

How Produced. — The theories put forward are various and conflicting. 
Hecker submitted that it was due to extreme preexisting elongation of the 
head, the dolico-cephalic head. This theory, we believe, rests upon defective 
observation and erroneous interpretation of facts. The shape of the head 
invoked as the cause of the face presentation is in reality the effect of the 
labor in this presentation. Hecker supposes that the increased power of the 
occipital arm of the lever throws the face down. From photographs and 
outline tracings of heads born after face and other varieties of labor, we are 
in a position to demonstrate Hecker's error. It is true that in face-labors 
the head is found elongated ; but it is easy to trace this altered form to the 
compression undergone during labor. There is no evidence to show that it 
exists before labor. Fig. 113 shows the common globular shape of the head 
before labor. Fig. 136, taken from a photograph of an actual case, repre- 
sents the dolico-cephalic condition produced during its compression in its 
transit through the pelvis. 

Brow presentations may be regarded as transitional between vertex and 
face presentations ; and by analyzing the mode in which brow and face 
presentations arise, we shall have the best indications for prevention and 
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treatment. Let us consider the head as a lever of the third order, the power 
acting about the middle. The fronto-occipital diameter or axis represents 
the lever ; the atlanto-occipital articulation is the seat of the power. Riding 
upon this point, the head moves in seesaw backwards and forwards. A force 
too little noticed in obstetrics is friction. If friction were uniform at all 
points of the circumference of the head, it would be of minor importance, 
from a purely dynamic point of view, to regard it. But it is rarely so. Fric- 
tion at one point of the head may be so much greater than elsewhere, that 
the head at the point of greatest resistance is retarded, whilst at the opposite 
point the head will advance to a greater extent. The head then must change 
its position in relation to the pelvis. Let us then take the case where excess 
of friction bears upon the occiput when in relation with the left foramen 
ovale. This point will be relatively fixed, whilst the opposite point or fore- 
head, receiving the full impact of the force propagated through the spine to 
the atlanto occipital hinge, will descend — that is, the forehead — will take 
the place of the vertex, and be the presenting part. If this pi'ocess be con- 
tinued, the head rotating back more and more upon its transverse axis, the 
face succeeds to the forehead. 

A condition that singularly favoi's this excess of occipital friction, and 
consequent rotation in extension, is the lateral obliquity of the uterus. The 
want of coincidence between the axis of the uterus and child, and of the axis 
of the pelvic brim, disturbs the equilibrium of resistance and friction. Thus 
we see that the production of face-presentations is due to the operation of the 

Fig. 139. 



Face Presf.xtation i\ the iiitsx position at the iirim. JlEXTO-i'OSTEiiioR. 

same mechanical law as that which produces Naegele's obliquity of the head. 
In both cases there is angular relation of the axis of the uterus and fatus to 
the axis of the pelvic brim, and therefore unequal resistance, and therefore 
greater descent of that part of the head to which the least resistance is op- 
posed—that is, there is produced obliquity of the head, on its occipito-frontal 
diameter in Naegele's obliquity, on its biparietal diameter in the case of 
face presentation or obliquity. 
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This deraoDStratioD is further proved by its application to practice in rec- 
tifying the vicious position. If we can transpose the greatest friction or 
resistance to the forehead, and still maintain the driving-force, it is clear that 
the occiput must descend, and the normal condition may be restored. In 
practice this is actually done. When at an early stage of labor we find the 
forehead presenting, we can, by applying the tips of two fingers to the fore- 
head, retard its descent, and the occiput comes down. This effected, the rest 
will probably go on naturally, because the atlanto-occipital joint being some- 
what nearer the occipital than the frontal end of the lever, the shorter or 
occipital arm will keep lowest. But if there should still be excess of resist- 
ance at the occipital end, we have only to add so much resistance to the 
frontal end as will maintain the lower in equilibrium. 

It is at the same time desirable to restore the due relations between the 
axis of the uterus and the axis of the pelvis. This is best done by placing 
the patient on her back and supporting the uterus in the median line by the 
hands. 

It is also possible by timely adjustment and support of the uterus before 
the advent of labor to correct the tendency to malposition of the child and 
thus to avert face presentation. 

As in the case of the cranial presentation, there are four positions, and 
these may be described as conversions or accidental departures from the re- 
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spective cranial positions. Thus, taking the first cranial position, in which 
the occiput is directed to the left foramen ovale : the occiput, instead of de- 
scending into the pelvic cavity, hitches upon the edge of the brim, or is 
kept up from some other cause, whilst the driving-force continuing, the 
head rotates on its transverse axis, and the forehead and face successively 
come lowermost. Thus is formed the first face-position. The i<econd face- 
position is formed in a precisely similar manner, the forehead coming to the 
right foramen ovale, and the' fronto-mental line of the face lying in the 
second or left oblique diameter of the pelvis. "The third and fourth face- 
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positions may in like manner be traced to third and fourth cranial positions. 
In all the cases the forehead takes the place of, and represents, the occiput. 

Progress of Face Presentations. — In the position described the head 
might very well proceed through the pelvic cavity and outlet, following cor- 
responding rotations to those observed in cranial positions, if the head only 
had to travel But the child's trunk must follow ; and it is this which causes 
the difficulty, and which compels a change. The student's attention to t|?is 
point is especially invited, because the too common mode of teaching and 
examination in the mechanism of labor in this country is to use simply a 
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Pas-sage of the Head through the External Parts in Fate Presentations. (After Tyler-Smith.) 
The heail is becoming flexed and sweeping over tlie perineum 

pelvis and skull ; and thus he is apt to neglect the part which the body plays 
in this case. Reference to Fig. 142 will place the difficulty clearly before 
the mind's eye, and show what it is that has to be overcome by nature or by 
art. 

We see, then, that the head, rolled back in extreme extension, is pressed 
down upon the back between the shoulders (see Fig. 142). Thus there is 
opposed to the pelvic diameter not alone the fronto-occipital diameters of the 
child's head, but, in addition, the thickness of its chest. The sum of these 
two exceeds the capacity of the pelvis. This is made more evident by the 
triangle traced in the diagram. A B is the fronto-mental diameter; A C and 
B c, the two other sides of the triangle, represent the relative dimensions of 
the body which has to pass ; A thus is the wedge, B c the base of the tri- 
angle. The wedge cannot proceed, because the base greatly exceeds the 
available space. Here, then, is the difficulty. Unless the relations of the 
factors of the problem be changed, the head will become locked, labor 
comes to a standstill, the foetus may perish of asphyxia, and the mother of 
exhaustion or rupture of the uterus. Let us see how Nature extricates 
herself. 

Three following events are possible : 

1. The head and trunk may undergo such moulding under long com- 
pression that the base of the wedge may be so far lessened as to permit of 
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onward progression. But this event, rare in any case, can hardly happen 
unless the child be very small in proportion to the pelvis, or dead, "in which 
latter case it may be crushed down to adaptation. 

2. The wedge formed by head and trunk may be decomposed — that is, 
the occiput, quitting the relation of extreme extension, may descend, and 
flexion being restored, the head is brought into natural relation to the axis 
of the child's body. This decomposition may be effected in two ways : 

The body and head rotating, the chin comes round to the pubes, and 
there getting under the arch, space is gained behind in which the occiput 
can descend. Flexion proceeds. The wedge is decomposed. This is the 
most frequent natural termination. 

3. The wedge penetrates some distance into the pelvic cavity, the child 
undergoing greater compression, and probably perishing in the process. 
The chin does not come forward to the shallow pubic side of the pelvis, so 
as to be liberated, kut maintaining its posterior position, puts the perineum 
and pelvic floor enormously on the stretch, until at last the chin rides over 
the fourchette and coccyx, then the wedge gets decomposed by the occiput 
descending, flexion being restored. In the first case, that in which the chin 
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SHOWINT, 1'aCE I'RK.SKNTATIOX (MENTO-l'OSrKKll)Ii) KMiAGEI) IN PELVIS AND ElOXUATION OF HeAD. 

(Robert Baknes.) 
A, B, c. Worlae formed by head ami chest. A. .\pex of wedge. 

comes forward, the chin or lower jaw, comparatively fixed under the pubic 
arch, forms the centre of evolution of the head ; the face, forehead, vault of 
cranium, and occiput successively emerge in Carus's curve, thus we have a 
counterpart of the course of labor in occipito-anterior positions. In the 
second case, the chin or lower jaw, escaping over the fourchette, becomes 
comparatively fixed under the coccyx, which now represents the centre of 
evolution, and the face, forehead, vault of cranium, and occiput, following 
the curve d e (Fig. 132); succesively emerge backwards ; flexion being thus 
restored, and the wedge decomposed, the difficulty is overcome. 
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We thus find a third curve to add to Barnes's curve — the promontorial, 
and to Carus's curve — the pubic. This third or perineal curve has lately 
attracted special attention in connection with the study of axis-traction and 
the use of Aveling's and Tarnier's forceps. 

We may now trace the successive steps of the rotation chin forwards. 
We must begin by warning the student not to accept his idea from a favor- 
ite diagram of Schultze, copied into most recent text-books. We may take 
as the type the first or most frequent face position — mento-posterior in the 
right oblique diameter of the pelvis. In this case, at the beginning of labor 
extension of the head or descent of the face is in progress. This may take 
place before the membranes are ruptured. On examination the presenting 
part is more difiicult to reach than in ordinary cranial positions ; the brim 
of the pelvis is not so well filled; the lower segment of the uterus is not so 
expanded ; the finger passed through the os uteri, instead of feeling the 
broad, firm expanse of the cranial vault and a fontanellei feels an irregular 
surface which, under more searching, is resolved into nose, mouth, and chin. 
At this stage the fronto-mental diameter may approach the transverse 
diameter of the pelvis. 

The root of the nose crosses the os uteri exactly in the same manner as 
the sagittal suture does in the corresponding cranial position. The right 
eye and zygoma is that part of the face which is lowest in the pelvis. This 
is the part touched by the finger in examining. It represents the right 
parietal protuberance of the first cranial position. It is upon this part that 
the analogue of the caput succedaneum, the swelling, forms. This part is 
the first that presses through the os externum. As descent continues, exten- 
sion increases ; the chin gets lower, and represents the apex of the wedge ; 
as the base of the wedge tries to engage in the pelvic brim, the occiput is 
driven into the back, and, under a process of flattening of the cranial vault 
along the vertex, the laryngo-bregmatic diameter is lessened ; the chest at 
the same time is lessened in its antero-posterior diameter; and thus the base 
of the wedge may be so far moulded that it can descend some way into the 
cavity. When it has descended as far as the mechanical obstacle will allow 
— and this is sometimes nearly to the floor of the pelvis — the process of 
accommodation by rotation sets in. 

The chin comes forward under the right branch of the pubic arch, the 
face during the whole process preserving a strictly oblique position both as 
to the transverse diameter, and the axis of the pelvis. The forces, static and 
active, which determine this rotation, are assumed to be the same as those 
\yhich determine the anterior screw rotation of the occiput in cranial posi- 
tions. But we believe that the principal guiding movement is eflfected nearer 
to or at the brim of the pelvis. The base of the wedge formed by head and 
chest under the driving- force is turned round, and necessarily the face turns 
round with it. If we adopt absolutely the intrapelvic origin of the rotation, 
we must imagine either that the head is twisted on its neck, changing its 
relation to its chest — a circumstance hard to realize when we remember how 
tightly the parts are jammed — or we must imagine that the movement began 
at the chin or face, the point of the wedge being powerful enough to cause 
the whole wedge to rotate. It seems to us more reasonable to conclude that 
the maximuni moving power resides in the larger part of the body — that is, 
in the base of the wedge rather than in its apex. 

The second position of the face is merely the reverse of the first. It is now 
the left side which is turned forwards, the left eye and zygomatic process 
being lowest in the pelvis ; the chin is turned to the left side, and advances 
to the left foramen ovale and left branch of the pubic arch. The left cheek 
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first enters the os externum and presents the swelling. The chin passes 
under the left branch of the pubic arch. 

In the third and fourth positions, or the mento-anterior, it will be noted 
that the chin is already nearer to the pubic arch, and has consequently a 
much shorter distance to travel in its rotation towards liberation, than is the 
case with the mento-posterior positions. In the mento-anterior positions the 
chin only traverses about the eighth of the pelvic circle, whereas the mento- 
posterior chin has to travel about one-fourth of the circle or twice the dis- 
tance. This is one cause of the greater ease with which labor is accomplished 
in the mento anterior positions. Another favorable condition is that the 
trunk more easily adapts itself against the yielding abdominal wall, so that 
the wedging is less firm. But in truth the mento-anterior positions are com- 
paratively rare. This will be understood when Ave remember that they are 
the outcome of occipito-posterior positions, theniselves comparatively rare. 
We are not for this reason to conclude that the liberation of the head by the 
forward rotation of the chin is a very serious difficulty. It takes place in 
the great majority of instances perfectly well, if let alone. It is a case in 
which it may be said that Nature abhors assistance. 

Summary of Mechanism of Face Presentations. 

A. Mento-anterior positions. 

1st stage. Extension of head, occiput fixed, face descending. 

2. Engagement or descent of head into pelvis. 

3. Rotation of head, chin coming forwards. 

4. Disengagement or liberation of head. 

5. Interior rotation of trunh. 

6. Expidsion of the trunk. 

B. Mento-posterior positions. 

1. Extension of head. 

2. Engagement or descent of head into pelvis. 

^ n . .-7 J ( 1- Chin coming forwards. 

3. Rotation oj head. | ^ ^^-^^ ^^^^^-^^^ ^^^^^.^ backwards. 

4. Disengagement or liberation of head. 

1. Chin under pubes. 

2. Chin under coccyx. 

5. Interior rotation of trunk. 

6. Expidsion of trunk. 

Management of Face Presentations. — Now that the sufficiency of 
Nature is recognized, operative interference is much restricted. It is emi- 
nently a case for patience. Turning was atone time much resorted to. This 
operation can hardly be carried out with safety when the labor is advanced, 
when the presenting parts are jammed in the pelvic cavity. And if prac- 
tised early in labor, when the face is at the brim, no opportunity is given for 
Nature to do her work. Here, as in many other cases, premature interfer- 
ence actually confirms the presumption of ignorance, by shutting out that 
knowledge which comes from the observation of Nature. By waiting, we 
might see the chin come forward. The questions arise : 1. Can we usefully 
convert a face presentation into its original cranial presentation ? 2. Failing 
this conversion, can we promote the forward chin-rotation? 3. Is there a 
residuum of cases in which the chin will neither come forward, nor effect its 
liberation by getting over the perineum and coccyx. 

1. The first question, that of the expediency of restoring the original 
cranial presentation by bringing down the occiput, has been referred to as 
the most seemingly rational proceeding. If we could transpose the greatest 
resistance to the anterior pole of the foetal head, the occiput would, supposing 
the continuance of adequate driving-force, come down before the face. The 
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difficulty would be averted. Such a proceeding could only be carried out at 
an early stage — that is before the face-position is completed; and at this 
stage, the imperfect dilatation of the lower segment of the uterus and of the 
cervix will oppose an almost insurmountable obstacle. But Dr. John Clarke 
believed that the position could be recti6ed by manipulation at a later stage. 
He waited until the head had descended into the cavity of the pelvis, and 
then exerting steady pressure upwards and backwards upon the presenting 
cheek during each pain, he succeeded in lodging the face in the hollow of 
the sacrum. Thus he said the labor would terminate as in vertex cases. We 
have tried this method, using as much pressure as we thought justifiable, 
without accomplishing the object. We may say that considerable force 
would be necessary, more than can safely be employed, to decompose the 
wedge in this way. Baudelocque advised another proceeding. The hand 
was carried through the os uteri, into the space between the brim of the pelvis 
and the forehead of the foetus; the membranes were then ruptured, and the 
fingers seizing the vault and then the occiput of the child, the attempt was 
made to bring down the occiput, and thus to substitute a cranial position. 
The proceeding is violent, — difficult, when not impossible, to carry out, likely 
to excite dangerous contractions of the uterus, extremely likely to favor the 
descent of the cord ; and, above all, it is superfluous. Similar attempts have 
been made to bring down the occiput by help of the lever. This is open to 
similar objections. We conclude then that it is wiser not to attempt the 
restitution to a cranial position. 

2. We come next to the second question, that of the expediency of helping 
the chin forward in the path indicated by Nature. Some good may be done 
in this way. A finger may sometimes be passed into the child's mouth, and 
gentle traction made towards the pubic arch during the pains. Very little 
force d fronte thus added to the driving-force may give the desired advance. 

3. The third question is how to deal with the residual case in which Nature 
is unequal to complete her task. This question, we have seen, can hardly 
arise until the labor has made some progress ; therefore we assume that we 
have to deal with cases in which the face is low in the pelvic cavity, and 
arrest or impaction has occurred. This may arise as in cranial positions 
from the inertia of exhaustion from disproportion. 

Should the labor be arrested when the chin is in course of rotation for- 
wards, the forceps may be usefully applied. The mode of doing this will be 
described in the part specially devoted to operations. We need only say 
here, that the head must be well seized over the hinder part, and traction 
made downwards and forwards. When there is arrest, the chin remaining 
posterior, it is sometimes sufficient to put on a little vis d fronte by forceps, 
in the same way as in the preceding case. As onward movement is im- 
parted, the chin may come forwards as it does under the natural vis d tergo. 
But if this be not observed, the chin should be brought over the perineum 
and coccyx, as occurs sometimes under the natural efforts. This we have 
successfully carried out. 

There are still cases in which exhaustion, arrest, perhaps impaction of 
the child, dictate a severer course. The urgency may compel us to resort 
to craniotomy. By this proceeding, the difficulty is met by reducing the 
bulk of the wedge ; and it also becomes easier to decompose the wedge, 
altering the position of the head element. But this, the ultimate resource, 
is rarely necessary. 

At one time it was a general practice to turn in face presentations. To 
accomplish this, the operation must be undertaken before the head has 
descended into the pelvic brim, and at this stage the presumption is still 
strongly in favor of the sufficiency of nature — that is, the operation is 
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uncalled far. On the other hand, when the head and chest-wedge have got 
impacted in the pelvis, the operation is so difficult as to entail serious danger 
to the mother, without giving reasonable expectation of saving the child. 
The cases that justify turning, then, are exceptional. 

When the head is born the rest of the body behaves as in cranial pre- 
sentations. The right shoulder, being lowest, is driven against the anterior 
surface of the spine of the right ischium, and rotated from right to left, so 
as to place the shoulder nearly in the antero-posterior diameter of the 
outlet of the pelvis. The right shoulder is thus born first, the left sweeps 
over the perineum. The hips follow in like manner. 

Tne aspect of the child born under face presentation attracts special 
attention. The livid swelling over the presenting parts gives it a frightful 
appearance, causing, perhaps, a shock to the assistants, and suggesting to 
the ignorant the suspicion that it was injured by the obstetrist. 

A charge of malpractice might, in ignorance or malice, be based upon 
this natural phenomenon. The swelling has for its centre, commonly, the 
malar bone that was lowest, hence it spreads over the nose and eye, the lid 
may be enormously swollen, reminding one of a black eye from a pugi- 
listic encounter. The mouth is involved in the swelling, the lips being large 
and livid. This is especially the case when delivery is effected chin poste- 
riorly. Some idea of this may be acquired from Fig. 142, taken from an 
actual case. The swelling forming more on one side, by distorting the 
features, makes the general appearance more hideous. 

Fortunately the swelling quickly subsides. In the course of three or four 
days little remains to be seen, beyond a little discoloration from ecchymosis. 
Fomentations with warm water constitute the treatment. 

The deformation of the cranium bears most upon the vertex. This part 
is depressed against the symphysis pubis; bulging of the occiput ensues. 
The general appearance is represented in Fig. 142. 

Children born dead from the compression the head has undergone during 
labor, have exhibited marks of cerebral congestion. This was found in 
several cases by Chaussier and by Naegele. The singular and great de- 
formation of the skull produced in these cases must almost necessarily 
entail some injury to the brain. 

The immediate effect of face labor upon the mother is the greater risk of 
laceration of the perineum, and the gi eater friction involves greater bruis- 
ing of the parturient canal. These traumatic injuries, added to the exhaus- 
tion of protracted labor upon the woman, expose her to more risk of puer- 
peral complications. Still the ultimate result is hardly more serious than 
that of normal cranial labor. Experience justifies Boer's dictum, uttered 
in 1793, that face presentations, being merely a rarer form of natural 
labor, should be left to the natural efforts, since neither the mothers nor 
the children were exposed to any more danger than in ordinary labor. He 
says, that of 80 cases which he himself observed, three, or at most four 
of the children were born dead. None of the mothers suffered, yet all were 
left to Nature. 

This instructive quotation fitly sums up the history of face-labors. 

Forehead Presentations. — These are intermediate between cranial and 
face presentations. We may suppose the progress towards a face presenta- 
tion to stop half-way ; the rotation of the skull on its transverse diameter 
ceases when the forehead is over the brim. In this position one of three 
things may happen : 1. The position may be nearly preserved. 2. The rota- 
tion occiput backwards may continue, and a complete face presentation may 
result ; or 8. The rotation may be reversed, and the cranial position may be 
regained. 

34 
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Under this theory, of forehead presentation being a stage towards face 
presentation, we find four corresponding forehead presentations, the head 
occupying one or other oblique diameter, and being either anterior or pos- 
terior. 

In our experience forehead presentation is especially liable to occur in 
pelves approaching to the kyphotic type, in which the sacral promontory 
juts less than usual. In such cases the forehead may lie close behind the 
symphysis pubis, the position being in the conjugate diameter. 

The cases in which the forehead is anterior — and they are the most 
common — resemble in some respects the occipito-posterior positions of the 
cranium. Similar treatment is indicated. It is sometimes described as "face 
to pubes." The forehead taking a, point d'appui against the symphysis, the 
indication is to bring down the occiput. This is done by applying the long 
forceps, one blade over each ear, and then making traction in Carus's curve, 
at first well backwards, then, as the occiput descends, carrying the handles 
well forwards. 

Presentations of the Pelvic Extremity. 

Presentations of the pelvic end of the long axis of the foetal body coin- 
ciding with the axis of the parturient canal fall under the conditions of 
natural labor. Labor may be completed by the natural forces with safety 



Fig. 143. 




Showing Dorso-anterior Position of Breech. (After E.vmsdotiiam.) 



to mother and child. The dynamics ruling in head and face presentations 
rule here. The law of accommodation is equally evident in its operation. 

Frequency. — Pinard found that in mature births the proportion of 
breech presentations was 1 in 62. Perhaps 1 in 80 is the rule. 
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Causes. — In the first place we may note that the attitude of the foetus as 
regards the disposition of its limbs is commonly the same as when the head 
presents. The difference is that, instead of the head being lowermost, the 
breech is lowermost. The attitudes are correctly given in Figs. 143 and 144, 
after Ramsbotham. There is the same general condition of flexion — head 
upon chest, spine curved forwards, arms and hands flexed upon themselves 
and upon the chest, legs flexed upon thighs, thighs flexed upon abdomen. 
The general result is that the child is packed in the least space, and forms 
an ovoid. 

Such is the usual and normal attitude; but most text-books continue to 
reproduce, as the type of breech-attitudes, a diagram which represents the 
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ABDOMINO-ANTEHIOlt POSITION OF ISltEECU. (After RAMSBOTH AM. ) 



legs in extension, so that the toes touch the shoulders. This attitude is ex- 
ceptional, and gives rise, as we shall see, to very difficult labor, commonly 
compelling resort to a difficult operation to effect delivery. 

The conditions that favor breech presentation are : Excess of liquor amnii, 
so that the foetus, whilst relatively small, may revolve in utero ; laxity of the 
uterine walls and abdominal walls ; multiple, especially twin pregnancies, 
the foetuses, accommodating themselves in the containing space so as to occupy 
the least room, will usually be disposed so that one has its head lowest in 
relation to the other's breech. Now, when the head-presenting foetus is born, 
its fellow will present by the breech. This is a simple matter of mutual 
accommodation. Then there are obliquity of the uterus : jutting promontory 
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of the sacrum ; implantation of the placenta in the lower segment of the 

"^Under excess of liquor amnii and lax condition of the uterus and abdominal 
walls the foetus easily changes its position. The researches of Wigand, 
D'Outrepont, Crede, Hecker, Valenta, and especially of Esterle, prove that 
the foetus frequently undergoes spontaneous changes of position ; also that 
the position may be changed with great facility in the later months by ex- 
ternal manipulation. It is not difficult to understand that the foetus may 
change from head to breech under external impressions more or less acci- 
dental. Women encounter shocks, succussions, pressure on the abdomen 
and uterus from various forms of exertion, from stays which press unduly oh 
the fundus uteri, and direct pressure under coitus, which, the foetus being 
unusually mobile, may cause it to revolve. If we imagine an original head 
presentation existing in the eighth month of gestation, liquor amnii in excess, 
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and the uterus deflected, say, as is not unusual, to the right, apply pressure 
continuously or in a series of succussions to the lower pole of the uterus so 
as to bear upon the head, the head will rise, the breech will in equal degree 
descend. If the moving impulse be discontinued before the head has risen 
above the equator of the uterus, it may descend and right itself, or it may 
remain in the iliac fossa, the shoulder coming over the pelvic brim, consti- 
tuting a shoulder or so-called transverse presentation. But if the head has 
been pushed up above the equator of the uterus, even when the pressure is 
withdrawn the head will hardly descend to its original place. The lever 
formed by the child's body is now grasped by the uterus, naturally of an 
ovoid form, and constantly tending, after interference, to recover this form 
in such a way that the head-arm of the lever is carried higher up, and the 
breech-arm lower down, accommodation between the foetal ovoid being thus 
reestablished, substituting a breech for a head presentation. 

The force acting is twofold : 1. The restitution-force inherent in the uterus, 
which constantly tends to regain its natural ovoid shape after distention ; 
this is due to elasticity or resiliency of tissue, which may be compared to 
the action of an India-rubber bottle after distention. 2. To active muscular 
contraction, which again tends to restore the ovoid shape. 

Another condition we have observed is the implantation of the placenta 

^ " Sul rivolgimento esterno," Annali Universali di Medicina, 1859. 
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upon (me side of the lower segment of the uterus. An inclined plane is thus 
formed, along which the foetal head and shoulder are guided across to the 
opposite side of the pelvis. If the process stop short at the shoulder, we 
have a transverse presentation ; if it go to lift the head above the equator 
of the uterus, the breech will be carried to the fundus of the uterus. 

Positions. — As in cranial and face presentations, we may describe four 
positions of the breech ; and these may be divided into two dorso-anterior 
and two dorso-posterior. 

The Ahdomim-anterior Positions. — The first is that which arises out of the 
first cranial position, L. A. A, P., in the way described tp^-ge 507). We will 
trace its progress through the pelvis. Referring to the diagram, we observe 
that the bitrochanteric diameter of the breech lies in the left oblique diam- 
eter of the pelvis abdomen-anterior. The breech represents the head. The 
side nearest to the promontory meeting more resistance, and the axis of 
uterus and fretus lying behind the axis of the pelvic brim, there is neces- 
sarily obliquity of the breech, analogous to Naegele's obliquity of the head. 
Thus the anterior or right ischium stands lowest in the pelvis, just as the 
anterior parietal bone does in the cranial presentation. Driving-force im- 
pelling progress, the breech engages in the pelvic cavity, revolving round 
and under the promontory in Barnes's curve, and continuing in the same 
position nearly to the floor of the pelvis. Then, encountering the same con- 
ditions which cause the rotation of the head in a helicine course, bringing 
the occiput forward, the anterior ischium comes a little forward under the 
pubic arch and presses against it ; the other ischium, which has to make a 
greater circuit in Carus's curve, passes forward over the strongly distended 
perineum, so that when the breech is born the abdomen of the child will be 
directed to the inner and posterior surface of the mother's left thigh. It 
must not, however, be supposed that rotation takes place to an equal extent 
as in cranial presentations. The breech preserves more of its original ob- 
liquity to the end. Naegele insisted much upon this. Two other conditions 
call for description. One is the "balling " or moulding of the breech; the 
component parts of the breech are yielding, and, under compression, undergo 
concentric moulding — a process for which we suggest the word "balling" as 
appropriate. The other condition is the serpentine figure imparted to the 
long axis of the child to fit it to the parturient curve (see Fig. 145). 

The rest of the trunk follows in this position, and as the breast approaches 
the outlet the shoulders press through the brim in the same or left oblique 
diameter as that into which the breech entered. Then the head, resting in 
flexion upon the chest, passes the brim in the right oblique diameter, the 
occiput directed to the right sacro iliac joint. Then the head, descending 
into the cavity, follows the law of head-presentations. The occiput comes 
round to the pubic arch, then the chin and face sweep the pelvic floor, 
flexion being restored. 

Closely following, almost accompanying the breech, come the feet and 
legs. When the whole pelvic extremity is born, if the process is left to 
nature, the arms appear placed upon the chest, the elbows preceding the 
shoulders. 

In the second abdomino-anterior breech-position, R. A. A. P. (see table, 
p. 509), which springs from the second cranial, the bitrochanteric diameter 
lies in the right oblique diameter of the pelvis, the right ischium being in 
relation with the right sacro-iliac joint. The breech descends in like manner, 
ol>liquely ; the nearest or lowest ischium, the left, gets under the pubic arch, 
and emerges first ; whilst the hinder one, taking a larger curve, sweeps over 
the perineum. The feet and knees appear flexed, then the trunk, then the 
flexed arms, then the shoulders, which have passed through the same oblique 
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diameter — the right, as the breech — are delivered. The head, which has 
passed through the opposite or left oblique diameter, comes down ; the occiput 
comes under the pubic arch, a little obliquely, and the chin and face sweep 
the perineum. 

The two dorso-anterior positions are the most favorable, and the most fre- 
quent. They spring out of the third and fourth cranial positions. There is 
no inconsistency in this statement. According to Naegele, the third position, 
occipito-posterior, is much more frequent than is the second position, occipito- 
anterior. It may well be, then, that the third position, which is so remark- 
ably disposed to change, may more frequently than the other presentations 
result in breech presentation. 

The third breech, or L. D.A.P. (see table, p. 509), has its bitrochanteric 
diameter in the left oblique diameter, its left ischium anterior and lowest. 
Descending thus into the pelvic cavity, the left ischium rotates a little for- 
wards, gets under the right ramus of the pubic arch ; the opposite ischium 
sweeps the perineum, the back of the foetus looks obliquely forwards ; the 
feet and knees emerge nearly with the breech, the trunk follows in the same 
direction, arms and chest are delivered ; the shoulders, which have passed 
through the left oblique diameter, then pass the vulva, preserving something 
of the original obliquity, but approaching the conjugate diameter of the out- 
let, so that the abdomen, when born, looks towards the mother's right thigh 
or buttock ; the head, then, having passed through the brim in the right 
oblique diameter, engages with its occiput under the pubic arch, with its 
long diameter approaching the conjugate diameter of the pelvic outlet; the 
chin and face then sweep the perineum. 

The fourth, or R. D. A. P., springs from the fourth cranial. It follows a 
similar course to the other*dorso-anterior position, simply substituting left 
for right. 

The mechanism of breech labor may be summed up in six steps: 

1. Balling or moulding of the breech. 

2. Engagement and descent of breech ; lateral or sigmoid flexion of the 
trunk. 

3. Rotation of breech and trunk. 

4. Disengagement of breech. 

5. Interior rotation of head. 

6. Expulsion of head. 

Naegele and Collins stated it as a law in nates presentations, that, what- 
ever may be the direction of the child in the abdomino-posterior positions 
at the beginning of labor, it will always, if not interfered with, be found with 
its anterior surface turned towards one or other sacro-iliac joint, when the 
thorax or the shoulders are beginning to pass through the outlet of the pelvis. 
When the nates have once passed the vulva, the position of the child fre- 
quently varies a good deal, the abdomen turning first to one side and then to 
the other. This is especially the case in the second, or R. A. A. P., where it 
is more or less forwards; nevertheless, as labor advances, it will, almost 
invariably turn obliquely backwards, and be born in this position. 

The Management of Ordinary Breech-labor. 

Ha ving traced the mechanism of labor in the several breech positions, we 
may follow the clinical history. In a considerable proportion of breech 
presentations, the labor sets in prematurely, without much warning. If we 
have the opportunity of examining before the membranes have burst, we 
may find the lower segment of the uterus resting on the pelvic brim, but 
not much dipping into it. Instead of the firm globular expanse of the head 
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we find something different, a more conical presenting part, less firm, not so 
accurately blocking the os internum ; the shape of the bag of membranes is 
more pointed. Xot finding the head in its expected place, we seek for it by 
palpation of the abdomen, where it may generally be felt at the fundus of 
the uterus ; auscultation will point to the situation of the heart, at a higher 
level than is usual in head presentations (see Figs. 133, 134). Returning 
then to vaginal examination, we feel for the characteristic features of the 
breech. These are : the ischial tuberosities, rounded bumps, one of which, 
the anterior, is lower in the pelvis than the other ; between the tuberosities 
we feel a soft depression or groove ; at one end of this groove we touch the 
genital organs. In the male, the testicles, scrotum, and penis are not diflacult 
to distinguish ; in either sex, carrying the finger backward, we feel the anus, 
coccyx, and the ridged lower end of the sacrum. This last mark is very 
characteristic. It further tells us whether the position is dorso-auterior or 
dorso-posterior. 

The rupture of the membranes takes place in a manner somewhat different 
from that observed in head presentations. In these last, the inferior segment 
of the uterus forms a pouch, accurately filled by the head. Thus, when the 
bag bursts, there is a sudden gush of water, then the flow is stopped by the 
head driven down like a ball- valve. In breech cases, the gush is not so 
sudden ; the waters continue to flow until the uterus is nearly emptied. 

When the membranes have ruptured, as is not seldom the case, early in 
labor, before the cervix is far expanded, the preceding marks are more easily 
made out. But care should be taken not to examine too frequently or 
roughly, lest the child's genitals be bruised. At this time the equivalent of 
the caput succedaneum, in the shape of tumefaction, is formed upon the pre- 
senting part, which is gripped by the cervix uteri. This tells especially upon 
the scrotum, the loose tissue of which readily becomes infiltrated. Thus the 
characters of the parts may be obscured. 

At this stage, meconium may escape with the discharges. This is almost 
conclusive evidence of breech presentation. The voiding of meconium is 
held to be a respiratory act. It implies some difficulty in the equivalent of 
air- respiration, namely, in the utero-placental circulation. This may arise 
from compression of the umbilical cord, or from compression of the placenta 
upon the child's head by the contracting uterus. This denial of oxygenated 
blood compels the foetus to seek for air. The effort, consequent upon this 
besoin de respirer, induces reflex movements, whfch result in the evacuation 
of the urine and meconium. Meconium then appearing in the discharges, 
gives warning that the child is in danger, and is au indication to accelerate 
the delivery. This warning is often accentuated by another cognate phe- 
nomenon ; twitching of the child's legs — a reflex movement. We must not, 
however, allow ourselves to be hurried into precipitate action. The child 
will not be rescued by such action. We have repeatedly seen children born 
alive several minutes, fifteen or more, after the appearance of meconium. 

Meconium is also often voided by a purely mechanical process of squeez- 
ing. This takes place when the child's abdomen is being tightly grasped by 
the vagina and vulva. Meconium is then seen to be squeezed out, the nates 
being outside the vulva. 

One rule, before resorting to accelerative measures involving traction, 
should be rigidly observed. It is to secure, in the first place, adequate dila- 
tation of the cervix uteri, so that the chest and head may pass easily. If 
extraction be made before this facility is attained, the child will probably be 
lost, and the mother may suffer contusion and laceration. If then the mem- 
branes point too conically, so that the presenting part cannot enter to dilate 
the cervix, or if, after rupture of the membranes, the cervix remains unex- 
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paneled, dilate by means of Barnes's bags. These will accomplish the end 
without violence. 

When the labor is premature, it often progresses rapidly from this point ; 
the uterine action and respondent respiratory abdominal action assume a 
stormy character, and the child may be expelled so rapidly that little or no 
time is allowed for observation or assistance. In such cases the child is likely 
to be born living. This stormy action of the uterus, Tyler-Smith explains 
as the result of the quick and complete escape of the liquor amnii. The 
inner surface of the uterus is thus brought into multiplied points of contact 
with the body of the foetus; and the diastaltic function is excited in pro- 
portion. 

In other cases, mainly of full-sized children, the labor in the first stage is 
tedious. The breech is not so well adapted as the head to expand the cervix 
uteri. The passage through the pelvis may not exceed the time observed in 
head-labors. If any undue delay occur when the breech is engaged in the 
outlet, the wedge formed by the breech and legs may be decomposed by 
gently drawing down one foot — the one nearest the perineum is the best — 
and bringing it outside. This sensibly diminishes the bulk that has to pass ; 
if, then, at the same time that we exercise gentle traction upon this leg, 
wrapped in a diaper, in the direction of the axis of the brim, we get an 
assistant to exercise steady pressure upon the fundus uteri downwards, the 
progress of the labor is much facilitated, and without injurious interference. 

Another manoeuvre may sometimes be practised when the breech hangs at 
the outlet. The index finger may be insinuated into the posterior groin of 
the foetus, and gentle traction made in the direction of Carus's curve. We 
say this may sometimes be done ; but we believe the practice is unscientific. 
It does not fulfil the great condition of decomposing the wedge formed by 
the breech and thighs ; and should the legs be extended — and we cannot 
know without passing the hand into the pelvis if this is the case or not — the 
difficulty is increased by pulling the wedge tighter into the pelvis. When 
describing the operation of turning, we shall show how to overcome this 
difficulty by bringing down a foot. 

We must scrupulously abstain from more interference than this if possible, 
for, the breech delivered, two complications easily provoked by injudicious 
meddling are at hand ; the first is derangement of the orderly mechanism 
of the labor — that is, disturbance of the due relation between the parts of 
the child and that zone of the pelvic cavity which it is occupying. This is 
the evil that is produced by what is called "giving the turns." Some over- 
diligent obstetrists not realizing the great law of adaptation, yet knowing 
that the child commonly rotates back forwards, think they are helping 
nature by putting a rotating force upon the limb unfortunately in their 
hold, and by its means trying to twist the body round — a vicious practice 
condemned by sound theory. and experience. We have in the "obstetric 
operations" dwelt with necessary emphasis upon the rule that all traction 
must be simple traction in the axis of the pelvis, giving progression only, 
and leaving nature to accomplish the rotations in her own way, as she will 
infallibly do under her law of accommodation, if not thwarted by super- 
fluous help. This rule applies to the forceps as well as to extraction by the 
pelvic extremity. 

At this time, the cord comes within danger of compression. When the um- 
bilicus is below the pelvic brim, it is liable to be jammed between the child's 
body and the side of the pelvis, and thus, its circulation being obstructed, 
the child may die of asphyxia. How is this danger to be averted ? If we 
find the cord well pulsating we may give time for the full dilatation of the 
passage above, so as to permit of the rapid passage of the head. It is 
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obvious that the risk of injurious pressure is even greater from the head, 
which is harder, larger, and more apt to be delayed. Two things may be 
(lone: 1. Draw down gently a small loop of cord, so as to take off tension upon 
the umbilicus ; 2. If you can, push the cord over to one side of the promon- 
tory, where it will be to some extent protected in the hollow from pressure. 

Now watch the cord ; so long as it pulsates well, and the labor advances, 
wait. If, on the other hand, the pulsation flag or cease, and the labor is 
suspended, we are justified in accelerating delivery. There are two chief 
ways of doing this: 1st, hy traction on the legs and trunk aided by pushing 
force above; 2d, by forceps, equally aided by pushing. In some cases trac- 
tion may ofl'er the quickest relief. The operation will be described under 
the head of "Turning." In other cases, the forceps is the quickest. It is 
generally the safest, the surest, and should, in our opinion, be preferred. 
This operation, the application of the forceps to the after-coming head, will 
also be described in another place. 

The arms may run up by the side of the head. If the labor march by 
itself, the arras will usually pass flexed upon the chest. But if the labor be 
in any way hurried, and especially if attempts be made to give the turns, 
one or other arm hitching upon the brim of the pelvis will be delayed, 
whilst the head is carried down. The arm or arms thus applied to the side 
of the head form a wedge too large to pass through the pelvis. Hence the 
arrest of labor, and increased danger to the child from compression of the 
cord. The indication, again, is clear to decompose the wedge. This is done 
by passing the hand into the pelvis, carrying the index up along the child's 
back so as to reach the scapula and shoulder, then slipping the finger over 
the acromion and down the humerus; this is thrown in flexion across the 
child's chest, restoring the natural relations. When this is done, the head 
is free, and can advance either under natural propulsion, under gentle trac- 
tion, or by aid of forceps. This operation we have described as the liberation 
of the arms. 

This operation will be described in detail and illustrated in the chapters 
on "Turning," and "Dystocia" from certain difficult breech labors. 

When the arms and chest have passed, the chin may hitch upon the brim ; 
then, extension being produced, the proper mechanism of the labor is dis- 
ordered. It is another consequence of prematurely pulling upon the legs or 
"giving the turns." The method of dealing with this will be described 
when relating the history of dystocia in head-last labors. 

During the passage of the chest and head the trunk should be supported ; 
and it is well to wrap it in a warm diaper. Care should be taken in 
handling the child during labor to interpose a soft cloth between the fingers 
and its limbs. The child is in danger from four causes: 1. From compres- 
sion of the cord between its chest or head and the pelvic wall; 2. From 
delay in labor from arms running up by the sides of the head ; 3. From 
compression of the placenta between the child's head and the contracting 
uterus ; 4. From constriction of the child's neck by the lower section of 
the uterus. 

In all these cases compression of the cord is an almost necessary compli- 
cation ; 2 and 4 are especially due to untimely and vicious interference. 
Pulling upon the child disturbs the harmony of relation between the child 
and the passages, and throws the action of the uterus into disorder, inducing 
perhaps a tetanoid condition, or excessive spasmodic action of the lower 
segment, and so strangling the child. 

We do not here dwell upon other dangers to the child resulting from 
injudicious practice, as these will be pointed out in the chapter on " Turning." 

The statistics of mortality whether of mothers or children, usually stated 
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are vitiated by several fallacies. A leading one is that they are compiled 
from tables made up of the most discordant cases, which defy analysis and 
right appreciation. Thus the tables deduce included cases in which not 
Nature, but art was responsible for the death. We cannot justly count, as 
an item showing the risk to the life of the child, a death which was caused 
by dragging the child forth, "giving turns," setting up tetanoid action of 
the uterus, or other forms of malpractice. If we could ascertain the pro- 
portion of children born dead under ordinary conditions without undue 
interference, we might arrive at the true mortality. This would certainly 
considerably exceed the proportion of stillbirths in ordinary head-first 
labors, but it would probably fall far short of the mortality resulting from 
the inclusion of. cases treated nimid diligentid. 

The risk to the mother in breech labors in ordinary cases is not great, 
probably not much exceeding that of head-first labors. Inasmuch as the 
labor is more protracted, this factor must be reckoned upon as a danger in 
puerpery. 

The risk of laceration is hardly greater than in head-first labor. Rupture 
or laceration of the uterus or vagina are more often due to the operator's 
manoeuvres than to spontaneous action. The perineum is more likely to 
rend under the passage of the head. 

The head in breech labors commonly escapes with little deformation. 
The passages have been well dilated by the breech and trunk, and thus the 
head undergoes comparatively little compression. It preserves, in fact, 
very nearly its primitive spherical shape. Spiegelberg advances that the 
spherical shape is due to the pressure exerted by the genital canal upon the 
circumference of the head, whilst the absence of pressure from above leads 
to increased bulging of the convexity of the cranium. The theory is in- 
genious, but we are convinced, from close observation of the course of these 
labors, and measurements of heads taken after every variety of labor, that 
the explanation we have given is correct and sufficient. The head, escaping 
undue pressure, simply preserves its natural sphericity. 

The equivalent of the caput succedaneum presents itself upon the pre- 
senting breech. The main swelling is formed upon that part which was 
lowest in the pelvis, and therefore upon the anterior buttock, extending to and 
involving the genitals. The scrotum is often remarkably swollen, oedematous, 
even ecchymosed, of a dark livid color, greatly disfigured. This appearance 
is apt to give rise to the suspicion of mismanagement of the labor, if not of 
culpable injury, by the obstetrist. Suspicion of this kind rouses a strange 
feeling of resentment in the minds of the female attendants. It is wise, 
therefore, to warn them beforehand of what may be expected as the usual 
consequence of breech labors, and fears of future mischief may be allayed 
by the confident assurance that all this shocking appearance will disappear 
in a few days. No special treatment is required. 

Knee and footling presentations are simply modifications of the breech 
presentations. We have only to imagine that in an original breech pre- 
sentation the legs drop away from the trunk, and we get the knees or feet 
presenting. The positions of these presentations are the same as those of 
the breech. There are two dorso-anterior and two abdomino-anterior. 
They are especially apt to occur when the child is dead or premature. 

The diagnosis is only certain when we feel the parts. But there is a 
peculiar condition of the bag of membranes. This points more conically ; 
it does not so easily dilate the cervix ; the presenting part is higher, more 
difficult to reach. But when the liquor amnii escapes, and even before, we 
may commonly feel a knee or foot. We should not be content with merely 
detecting a foot; we should proceed to determine how it lies. The heel 
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corresponds to the child's back ; the toes to its abdomen. Thus we may tell 
whether the position is a dorsal or an abdominal anterior. 

The Mechanism and Natural History of Labor in Oblique or so-called 
Transverse Presentations. 

The history of presentations, entitled under the various terms of oblique, 
transverse, cross, shoulder, arm, trunk, is full of physiological and clinical 
interest. The key to the right understanding of this history lies in the care- 
ful observation of Nature. We must enter upon the study with candid 
minds, free from all prejudgments, accepting in the first place the facts as 
Nature presents them as the foundation of theory, and then upon these facts 
constructing such theories as the facts will sustain. We shall by this method 
arrive at fairly definite therapeutical indications, showing us how far we may 
safely trust to Nature, and when and how Art may be best invoked. This 
principle applies, indeed, to all the great problems in medicine ; but it does 
so with especial force to this one, which has been so much obscured and 
complicated by practices that have prevented Nature from demonstrating 
her resources and her power. Contrary to the order followed by most writers, 
we give a place to the transverse presentations in the section devoted to the 
mechanism of ordinary labor. These presentations stand in such physiological 
connection with the more strictly normal presentations, that they are more 
likely to be correctly understood in their pathological bearings if studied in 
this connection. Another reason for this arrangement is that transverse 
presentations are not necessarily causes of dystocia. Some cases, perhaps 
more frequent than is commonly believed, terminate by the natural powers. 
The cases which require the intervention of art will be studied under the 
heads of " Dystocia" and " Turning," and other operations. 

The Causes of Transverse Presentations. — The factors which act in 
the production of vicious presentations, and the modes in which they act, 
logically demand the first attention. In discussing the origin of breech pre- 
sentations we have pointed out that, in the later months of gestation, the 
foetus may easily, under conditions inherent in the woman or foetus, or acci- 
dental influences from Avithout, change its position. 

1. The fundamental question is: What are the factors which determine the 
ordinary positi 071 of the foetus in uterof This question has been answered in 
preceding chapters, if not completely, at any rate with some degree of 
fulness. 

2. The next question will be : What are the conditions which produce the 
frequent changes from the ordinary position f 

3. A third question is : ]Vliat are the powers of Nature, or rather the methods 
employed by Nature, in dealing with unfavorable posH ions of the foetus^ 

It is convenient to begin by describing the several varieties of malposition 
of the foetus which are observed. 

As in the cases of head and breech presentations, so in transverse presen- 
tations there are two principal orders: 

1. Right arm to left. 

2. Left arm to right. 
T> . , J . , . (1. Right arm to right. 
B. Abdomino-anterior. j ^ Left arm to left? 

Reference to Table p. 509 will show the evolutional relation of the several 
shoulder or transverse positions to those of the head out of which they are 
assumed to arise. The two dorso-anterior positions arise out of the two 
occipito-anterior positions. This will be understood by observing what takes 
place when deflecting the head from the brim towards the iliac fossa, the 
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first stage ia the production of breecli presentation. When the head is thus 
fairly lodged iu the iliac fossa, the shoulder comes over the brim ; the pre- 
sentation is now oblique, or of the shoulder; the dorsum looking forward. 
Conversely, the two abdoraino-anterior positions arise out of the two occipito- 
posterior positions. 

For practical purposes it may be enough to recognize the grand distinction 
between dorso-anterior and abdomino-anterior positions, without considering 
further differentiations; but to obtain a fair physiological idea of the matter, 
it is necessary to describe the varieties. We describe, then, the tivo dorso- 
anterior positions (see Table, p. 509) : 

1. In the one, L. D. A. P., the head being deflected into the left iliac fossa, 
the right shoulder comes over the brim, whilst the breech occupies the right 
side of the body of the uterus, rising out of ihe iliac fossa, the dorsum look- 
ing forwards. 

2. In the other, R. D. A. P., the head is deflected into the right iliac fossa, 
the left shoulder comes over the brim, whilst the breech occupies the left side 
of the body of the uterus, rising out of the iliac fossa, the dorsum looking 
forwards. 

The two abdomino-anterior jyositions : 

3. In the R. A. A. P. the head is deflected to the right iliac fossa ; the 
right shoulder comes over the brim ; the breech occupies the left iliac fossa; 
the abdomen looks forwards. 

4. In the L. A. A. P. the head passes into the left iliac fossa; the left 
• shoulder comes over the brim ; the breech occupies the right iliac fossa. 

In most cases, early in labor, it will be found on examination that the 
position is more oblique than transverse. It becomes more transverse as 
labor advances and the shoulder or arm is driven into the pelvis. True 
transverse positions are necessarily rare. The long axis of the child bends 
at the neck — that is, much nearer to one end; thus, the head bends upon 
the shoulders and finds accommodation in an iliac fossa, whilst the trunk 
and breech, forming the longest part, must find accommodation at a higher 
level in the fundus of the uterus. The position is therefore oblique. 

We may now return to our second question : What are the conditions ivhich 
produce the frequent changes from the ordinary position? 

Any considerable disturbance in the equilibrium of the factors which keep 
the foetus in its due position, of course, favors malposition. The following 
are the principal disturbing conditions : Excess of liquor amnii. This acts in 
two ways: (a) it favors increased mobility of the foetus; (6) it tends to de- 
stroy the elliptical and flattened form of the uterus. The middle zone of the 
uterus increasing in greater proportion than the long diameter, the cavity 
becomes more spherical. Hence the fretus is no longer kept in perpendicular 
relation to the brim of the pelvis, for want of the proper relations between 
its form and size and those of the uterus. It easily revolves when any mode- 
rate force is applied ; and if at such a moment the membranes burst, the foetus 
may be fixed in its unfavorable position by the contracting uterus. 2. Ob- 
Uquity of the uterus was held by Deventer to be a main cause of malposition. 
Latterly it has been somewhat discredited ; but we believe it to be a very 
effective factor. Wigand, Dubois, and Pajot demonstrated that deviation 
of the uterus to the right greatly preponderates over every other position. 
Referring to the description given of Naegele's obliquity of the fretal head, 
and its relation to obliquity of the axis of the uterus in relation to the axis 
of the pelvic brim, we shall see how the more decided and vicious obliquities 
of the foetus are consequences of the same laws operating under exaggerated 
conditions. As the uterus grows during pregnancy, rising above the pelvic 
brim, the projecting sacrovertebral angle and the curve of the lumbar column 
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deflect its fundus to one or other side ; and if the abdominal walls be very 
thin and flaccid, as happens in some multiparsje, the fundus uteri will fall 
forwards. The tendency of these obliquities, if carried beyond ordinary 
measure, is to throw the axis of the uterus further out of the axis of the brim, 
and to bring some other part than the vertex of the loitus to pi-esent. The 
probability of this will be increased by the irregular contractions of the 
uterus, apt to be excited by parts of the foetus pressing unequally upon its 
walls. For example, in extreme lateral obliquity, the breech may press 
strongly upon one side of the fundus; contraction taking place here will 
drive the head further off" the brim on to the edge, where if it find a point 
d'appui, it will rotate on its transverse axis, producing forehead or face presen- 
tation, and, as a further stage, favoring the descent of the shoulder. Wigand 
pointed out how a too loose and shifting relation of the uterus to the pelvis 
disposes to cross-birth. In this condition it is observed that the head is 
placed now in one spot, now in another, and then not felt at all. Wigand^ 
lurther says that any obliquity of the uterus exceeding an angle of 25° is 
unfavorable ; and that even a lesser obliquity, with excess of liquor amnii or 
a small child, is likely to cause the presenting head to be displaced and to 
bring a shoulder into the brim, especially if strong pains or bearing-down 
efforts be made early in labor. Illustrating and enforcing this theory, he 
showed that the os uteri might be brought down over the centre of the brim 
by internal pulling upon the os, combined with external pressure upon the 
fundus in the opposite direction, thus putting in practice the principle of bi- 
polar turning by acting simultaneously upon the two poles of the uterus. 

The attachment of the placenta to the lower segment of the uterus is, as Levret 
has clearly shown, a cause of malposition by forming an inclined plane, 
which tends to throw the foetal head out of the pelvic axis across the brim. 
Hence the frequency of cross-birth and of funis presentation in cases of par- 
tial j)lacenta priBvia. But, as we have s^own, there are numerous cases in 
which the placenta dips into the lower zone, growing downwards from the 
posterior and lateral walls of the uterus, without leading to hemorrhage, and 
thus not suspected to be cases of placenta prjBvia, which, nevertheless, form 
an inclined plane behind or on one side, and thus produce malposition. 

Want of tone in the uterus, which implies inability to preserve its elliptical 
form, and a tendency to fall into rotundity, a form which especially favors 
malposition. Scanzoni says laxity of the uterus is a chief cause. As soon 
as contraction begins the uterus tends to resume its ovoid form. 

Irregular or partial contractions of the uterus cause malposition. Naegele 
insisted upon this. He found that in some cases malposition was averted by 
allaying spasm. Heyerdahl says contractions of the uterus are a chief fac- 
tor, and these are often caused by palpations. This no doubt accounts for a 
large proportion of the changes of position encountered by the too industrious 
German observers. They produce the changes they observe. 

Crede, Hecker, Valenta, Gassner, Heyerdahl, Schultze, found change of 
jwsition even more frequent than other observers. Valenta examined 363 
multipame and 325 primiparre in the later months of pregnancy. He found 
that a change of position took place in 42 per cent. Change was more fre- 
quent in multipame, and in these in proportion to the number of pregnancies. 
Circumvolutions of the cord, so often observed, are produced by changes of 
position, and so bear evidence to the correctness of the proposition. On the 
other hand, shortness of the cord, or entanglement of the cord round a limb, 
may, by giving a short tether, lead to malposition. 

1 Die Geburt des Menschen, 1820, vol. ii. p. 137. 
Monatsschr. fiir Geburtskunde, 1866. 
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The sha-pe of the uterus may dispose to malposition. Thus, excessive width 
of the body and fundus may favor transverse or oblique position of the child. 
Bocker ^ showed that in many cases at least of excessive breadth of the uterus, 
the essential condition was the persistence of a minor degree of the primitive 
bicornute state. In this condition the fundus is comparatively depressed, 
whilst either horn bulging out expands it in width. In this way the long 
axis of the uterus is relatively shortened. 

The development of the foetus in the later months may, as Hoening pointed 
out (Scanzoni's " Beitrage," 1870), be an important factor. A large foetus 
cannot so easily change position. The cranial presentation has the gi'eatest 
stability. A fourth cranial changes to a first, and a third to a second ; but 
the ci'anial rarely changes to a breech. Cranial and breech presentations 
are most stable in primiparse; oblique presentations in pluriparse. 

Premature and dead children are especially prone to present transversely. 
We have seen that a principal factor in maintaining or regaining erect posi- 
tion depends upon the resiliency of the child's body, a vital property. After 
its death this resiliency is soon lost. Then the body is easily compressed, 
loses its ovoid shape, and, yielding to the concentric pressure of the uterus, 
becomes doubled up or " balled." This happens mainly after the escape of 
the liquor amnii, and is a frequent sequence upon oblique presentations 
occurring during the child's life. 

Monsters also are especially prone to malposition. Wanting in some natural 
property of shape, size, or resiliency, they easily assume irregular positions. 

Deformity of the pelvis or lumbar vertebrae is often a powerful factor. The 
comparative frequency of transverse presentations in cases of deformed pelvis 
is certainly greater than where the pelvis is well formed. If we may trust 
our own experience, however, we should say that slight deformity has more 
influence in causing malposition than extreme deformity. In the latter 
case, malpositions are rarely observed. In marked deformity the head cannot 
enter the brim, but floats free above it, encountering equal obstruction at 
every point, and is therefore not affected by hitching on the edge at one 
point. 

The influence of external forces may, with or without the concurrence of 
the conditions above described, be a determining cause of malposition. This 
is felt in the action of pressure applied to the uterus through the abdominal 
walls. The dress of a woman at the end of pregnancy is a matter of no small 
moment. The pressure of a rigid busk of wood or steel upon the fundus of 
the uterus, modified by the various movements of the body, may flatten in 
the fundus, thus reducing the longitudinal diameter of the uterus ; or it will 
push the uterus further to one side, causing or increasing obliquity. It will 
at the same time press directly upon the breech, and thus tend to give the 
foetus an oblique position, throwing the head out of the pelvic brim. Pluri- 
parie should dress on the very opposite principle. They should discard the 
busk and wear an abdominal belt which supports the fundus of the uterus 
from below upwards. 

A condition, to which adequate attention has not, we think, been drawn, 
is the pouch-like disposition of the lower segment of the uterus as a preserva- 
tive against malposition. In primiparte, the head is lodged in this pouch in 
such a manner that, even without the support of the pelvic brim, it cannot 
well rise out of it. This disposition is impaired in multiparse, and hence 
their increased liability to malposition. 

It is interesting to observe that the general tendency of changes of position 
is towards those which are most propitious. Thus, cranial positions are least 
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liable to change, whereas oblique positions are specially liable to change. 
These mostly pass into the long axis by spontaneous version. This is but 
another expression of the continuing influence of the law of accommodation 
between uterus and fcetus, or of the operation of those factors which deter- 
mine the ordinary position of the foetus. 

Selj'-vcrsion is a very frequent resort of Nature. In some cases several 
changes of position have been observed in the same patient. P. Miiller relates 
a case in which within five days a complete version was effected six times, 
Esterle gives' abundant evidence to the same effect. 

The Powers of Nature in Dealing with Unfavorable Positions of the Fcetus. 

It is useful here to call to mind those minor deviations from the typical 
normal position in which the long axis of the child's body still maintains 
approximate coincidence with the axis of the pelvic brim. With some addi- 
tional difficulty, Nature is in most of these cases able to effect delivery with- 
out materially modifying the position. Forehead and face positions have 
been described, and the modes in which Nature deals with them. Difficult 
breech positions will be especially considered hereafter. 

From the time of Hippocrates downwards, who compared the child inutero 
to an olive in a narrow-mouthed bottle, it has been known that the child 
could hardly be born if its long axis lay across the pelvis. But before the 
time of Denman, it was not clearly understood that a correction of the posi- 
tion, or a restitution of the child's long axis to adequate coincidence w'ith the 
axis of the pelvic brim, could be brought about by the spontaneous operations 
of Nature. And observations of this interesting natural phenomenon are so 
rare that there are men, even at the present day, who fail to realize the 
accuracy of Denman's description. This description contains the pith of the 
whole question. It is right to quote it : " In some cases .... the shoulder 
is so far advanced into the pelvis, and the action of the uterus is at the same 
time so strong, that it is impossible to raise or move the child. . . . This im- 
possibility of moving the child had, to the apprehension of writers and prac- 
titioners, left the woman without any hope of relief But in a case of this 
kind which occurred to me about twenty years ago, I was so fortunate as to 
observe that it was not in my power to pass my hand into the uterus .... 
that, by the mere effect of the action of the uterus, an evolution took place, 
and the child was expelled by the breech. . . . The cases in which this has 
happened are now become so numerous, and supported, not only by many 
examples in my own practice, but established by such unexceptionable au- 
thority in the practice of others, that there is no longer any room to doubt 
of the probability of its happening more than there is of the most acknowl- 
edged fact in midwifery. As to the manner in Avhich this evolution takes 
place, I presume that, after the long-continued action of the uterus, the 
body of the child is brought into such a compacted state as to receive the 
full force of every returning pain. The body, in its doubled state, being 
too large to pass through the pelvis, and the uterus pressing upon its inferior 
extremities, which are the only parts capable of being moved, they are 
gradually forced lower, making room as they are pressed down for the re- 
ception of some other part into the cavity of the uterus which they have 
evacuated, till the body turning as it were upon its own axis, the breech of 
the child is expelled, as in an original presentation of that part. I believe 
that a child of the common size, living or but lately dead, in such a state as 
to possess some degree of resilition, is the best calculated for expulsion in 

' " .'>ur rivolgimento," Annali Univ. di Medicina, 1859. 
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this manner. Premature or very small children have often been expelled 
in doubled state, whatever might be the original presentation ; but this is a 
different case from that we are now describing." 

In this passage Denman plainly sketched out the two principal methods 
by which Nature deals with transverse presentations of the foetus. These 
are now known (1) as spontaneous version, or rectification of the presenta- 
tion ; (2) spontaneous evolution, or expulsion of the foetus by "balling" or 
doubling-up of the foetus. 

Let us study these two natural processes more closely, since in them we 
find the key to rational methods of treatment when Nature fails in her 
intent. 

The first process is called " versio spontanea," " version spontanee," 
" Selbstwendung." On the other hand, the term " spontaneous evolution" 
or "expulsion" is rightly applied to that process by which the child is 
driven through the pelvis doubled up, the presenting shoulder or arm re- 
taining its position all through. 

The only mistake Denman made was in using the term "evolution" 
instead of " version." 



1. Spontaneous Version or Rectification. 

Labor with shoulder presentation must obey the same laws as labor with 
head presentation. The difference lies in the altered relation or equilibrium 
of the ordinary factors of labor. The factors remain. 

Shoulder presentations may be primitive or secondary. The primitive 
exist before labor has set in, and are almost necessarily associated with 



Fig. 146. 
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obliquity of the uterus. The secondary are produced during the initiatory 
stage of labor, under conditions which lead to the deflection of the head 
from the pelvic brim when it is made to move under the influence of force 
applied to the breech or trunk. 

Spontaneous version must be distinguished from spontaneous evolution or 
expulsion. " Version " is the proper term to express the restoration of a 
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normal position favorable to delivery — that is, a position in which the long 
axis of the child is brought into coincidence, or nearly so, with the axis of 
the uterus and with the axis of the pelvis. Thus the relative position of the 
child is changed-! * j 

There are two varieties of spontaneous version, one in which the head is sub- 
stituted for the shoulder, the other in which the breech is substituted for the 
shoulder. These varieties of spontaneous version are the key to two corre- 
sponding varieties of artificial version. 

These processes may now be described. 

In Fig. 146 is a diagrammatic scheme representing the second stage in the 
production of a shoulder presentation out of one of the head. 



Fig. H7. 




Showing fukxheu Stage in Pkouuction of Siiouluer Presentation. 
A u c. Were formed by child, a. Apex ; b c. Base ; E r. Transverse diameter of pelvic brim. 

Fig. 147 represents the next stage in the production of shoulder presenta- 
tion : the breech is further depressed ; the axis of child and uterus presents 
a further divergence from the axis of the pelvis ; the head has lodged in the 
left iliac fossa. \ 

Version by the Head, or Cephalic Version. 

In the first stage, the long axis of the child and of the uterus stands ob- 
liquely with reference to the pelvic axis. At the beginning it is not very 
distant from the perpendicular of the brim. It is a serious error to regard 
these presentations as absolutely cross or transverse. It is only in the ad- 
vanced stage of labor with shoulder presentation, when the liquor amnii has 
been long drained off, when the uterus has been contracting forcibly, driving 
the shoulder deepl}'- into the pelvis, that the child can truly be said to lie 
across the pelvis. Diagrams copied from text-book into text-book have 
tended to fix this false idea in the obstetric mind. Yet the^ great masters 
bear distinct evidence to the contrary. Wigand insists that transverse posi- 
tions are rare. Esterle and Lazzati say the same, and maintain that the 
oblique position is favorable to spontaneous version. We venture to say 
that, except in cases of dead, monstrous, or small children, or with loss of 
force of the uterus through excess of liquor amnii, a true cross-birth, such 
as is commonly pictured and generally imagined, does not exist at the com- 
mencement of labor. It would be better to discard the terms " cross-birth " 

35 
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and " transverse presentation " altogether, and to speak of shoulder or ob- 
lique presentations only. In the shoulder presentation an oblique position 
of the child may become transverse in the course of labor ; but the presenta- 
tion is not transverse ab initio. The failure to realize this fact has been a 
main cause of the errors that prevail in the doctrine and practice of Turning. 

In diagram (Fig. 148) the child and the uterus E F stand obliquely, at 
an angle of about 15° or 20°, to a perpendicular C D, drawn upon the plane 
A B of the pelvic brim. The child's head is nearly in a straight line with 
its spine. It stands partly over the brim, and partly projecting beyond into 
the left iliac fossa. This is the first act. This act may pass back into natural 



Fig. 148. 




Showing acute flexion of Head upon Trunk, or "balling." 

head labor. Wigand, Jorg, and d'Outrepont say this position is common, 
and that the effect of the first uterine contractions is usually to bring the 
long axis of the uterus and of the child into due relation with the pelvic 
brim. This phenomenon is, in fact, a form of self-turning or natural rectifi- 
cation. 

Veesion by the Breech.— If this attempt at rectification fail, then we 
have the transition into shoulder presentation. The shoulder or arm cannot 
come down into the pelvis until the second act, a movement of flexion of the 
head upon the trunk, takes place. This happens in the following manner : 
The muscles of the fundus uteri contracting, aided or not by the downward 
pressure of the abdominal muscles and diaphragm, bring a force acting pri- 
marily upon the breech, which lies at the fundus. This force will strike with 
greatest efl'ect upon the left or uppermost side of the breech, at an angle with 
the long axis of uterus and child. The line G H represents the direction of 
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this force. The result is that the breech descends. If the cavity of the 
uterus were as broad as long — that is, if it were a flattened sphere or short 
cylinder — the child's long axis, formed by spine and head, might preserve 
its rectilinear character; and as the breech descended, the head would simply 
rise on the opposite side until it came round to the spot abandoned by the 
breech, performing, in fact, complete version. But the uterus is narrower 
from side to side than from top to bottom. The head will find great difficulty 
in rising; it therefore bends upon the neck. The shoulder pertaining to the 
trunk is kept at the lowest point in a line with it. The head is thrown more 
into the iliac fossa, where it rests for a while. Fig. 148 represents this second 
position of the child. A B is the plane of the brim ; C D the perpendicular 
to the plane, representing the axis of entry to the pelvis ; E F is the axis of 
the child's trunk ; and G H shows the direction of the downward force, 
which now strikes the uterus and child at a greater angle with the perpen- 
dicular. 

Now the arm will commonly be driven down, and the hand may appear 
externally. The observation of the hand will tell the position of the child. 
The back of the hand looks forwards, the palm looks backwards, the thumb 
to the left. All this tells plainly that the head is in the left iliac fossa, where, 
indeed, it may be discovered by palpation, and that the child's back is turned 
forwards to the mother's abdomen. The right scapula will be close behind 



the symphysis pubis; the acromion and right side of the neck will rest upon 
the left edge of the pelvic brim ; and the right axilla and right side of the 
chest will rest upon the right edge of the pelvic brim ; whilst the belly and 
legs of the child, turned towards the mother's spine, will occupy the posterior 
part of the uterus. 

At this stage, even after the liquor amnii has been partly drained ofi", 
spontaneous version may still be eflfected. The process described as the 
second act still continuing, the breech is driven lower, the trunk bends upon 
its side, the curve thus assumed by the long axis carries on the propelling 
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force across the pelvic brim, the head tends to rise still higher in the left iliac 
fossa, the presenting shoulder and prolapsed arm are drawn upwards a little 
out of the pelvis. This third act, one marked by increased lateral flexion of 
the child's body, and of movement across the pelvic brim, is represented in 
Fig. 149. 

If spontaneous version is to be completed, the fourth act succeeds. The 
breech, being the most movable part, receiving the main impact of the driv- 
ing force, and the trunk being capable of bending upon itself, partly on its 
side, partly on its abdomen, is driven lower and lower ; the right shoulder 
being forced well over to the left side of the brim, and the head being fairly 
lodged in the upper part of the iliac fossa, the brim is comparatively free for 
the reception of the trunk. This enters in the following manner: The right 
hip comes first into the brim ; it is forced lower and is followed by the breech. 
As soon as the breech enters the pelvis — that is, as soon as it gets below the 
.sacral promontory — a movement of rotation takes place, analogous to the 
rotation w^hich the head takes in head-labor. There is most room in the 
sacral hollow, and there the breech will turn, following Barnes's curve. 
This turn of the trunk brings the body from the transverse position it occu- 
pied above the brim to one approaching the antero-posterior, and commonly 
the head yields somewhat to the altered direction of the spine by coming 
more forward. 

When this rotation movement is effected, or rather simultaneously with it, 
a movement of descent or progress in an arc of a circle round the pubic centre 
goes on. The flexion of the spine is now reversed. Above the brim the 
trunk was concave on its left side, as seen in Figs. 146, 147, 148. When the 
breech has dipped into the pelvis, the trunk becomes concave on its right 
side. The breech descends first. The right ischium presents at the vulva. 
Then the whole breech sweeps the sacral concavity and perineum. The 
trunk follows. The right arm, which has not always risen completely out of 
the way, comes next; the left arm, and lastly the head, the right side of the 
occiput under the pubic arch taking its rotation movement and its move- 
ment in Carus's curve. 



Spontaneous Expulsion or Evolution. 

Let us now contrast spontaneous version with spontaneous evolution — 
"evolutio spontanea," " Selbtsentwickelung," "evolution spontanee." The 
cause of the difficulty that opposes delivery in shoulder presentation must 
be first understood. The pelvic canal is too small to permit a full-sized 
living child to pass freely when its long axis lies across the inlet. On look- 
ing at Fig. 149 we see the shoulder driven into the pelvis, forming the apex 
A of a triangle or wedge, whose base B C is considerably longer than any 
diameter of the pelvic brim. To overcome this difficulty, Nature struggles 
to shorten the base B C. To a certain extent she generally succeeds, and 
occasionally she succeeds completely. 

When the liquor amnii has escaped, the uterus contracts concentrically, 
tending to shorten all its diameters, especially the transverse diameter. The 
axis formed by the trunk and head of the child, which go to make up the 
resisting base of the triangle, is flexible ; therefore B and C are brought 
nearer to each other. This process we may call the " hailing of the child." 
When the utmost approximation has been attained in this manner, we still 
have the entire thickness of the head, equal to four inches and only slightly 
compressible, plus the thickness of the body, which, after all possible gain 
by compression is effected, is equal to at least two inches more. The sum 
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will exceed by an inch or ni(>re the available space in the brim. Or, taking 
by circumferences, which is the more exact method, we should find that the 
circumference of the foetal ball exceeds that of the brim, 14.60 inches, by 
three inches or more. 

As a general rule, it may be stated that no part of the child, except a leg 
or an arm, can traverse the pelvis along with the head, and even this not 
without diflBculty. The head alone is quite large enough to fill the pelvis. 
One result of the great compression exerted by the concentric contraction 
of the uterus is to cause such compression upon the chest, abdomen, head, 
and neck of the child, and so to compress the placenta and cord, that the 
child is asphyxiated and killed. It is simply squeezed to death. The con- 
traction of the uterus, although evincing returns of spasmodic violence, 
rarely remits enough to allow of the restoration of the placental circulation 
at recurring intervals. The death of the child, leading to loss of resiliency, 
will, after sufficient time, admit of a much further degree of compression or 
"balling," and then possibly the child may be so doubled up and moulded 
that it may enter the pelvis. 

One condition, therefore, of spontaneous evolution is the death of the 
child. If not alreadj^ dead at the commencement, it will almost certainly, 
if of medium size or larger, be killed in the course of the process. Other 
conditions are, a child below the normal size, monsters defective in resiliency 
and in parts to which the normal physical properties are due. 

Herein lies a great distinction between version and evolution. A living 
child is favorable to version, a dead one to evolution. 



Fig. lot). 
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The process of spontaneous evolution, also described by Denman and 
others before him, was afterwards explained by Douglas, who put forward 
his explanation as a correction of that of Denman under the erroneous im- 
pression that Denman's description was not based upon correct observation 
and interpretation. Douglas was right as to the affirmation of spontaneous 
evolution, and wrong as to negation of spontaneous version. Denman was 
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not only right as to spontaneous version, but also as to spontaneous evolu- 
tion. Both processes are now well understood. Kleinwachter gives an ex- 
cellent illustration of spontaneous evolution in process in a frozen corpse. 
We select a similar illustration from Chiara. 

Spontaneous evolution from the first position proceeds as follows: At first 
we have the oblique position of foetus and uterus represented in Fig. 146. 
Secondly, strong flexion of the head upon the trunk and descent of the 
shoulder into the pelvis, Fig. 149 ; the head is in one iliac fossa, the breech 
in or approaching the other. At this stage, commonly, the membranes burst, 
and the arm falls into the vagina, the hand appearing externally. Thirdly, 
increased descent of the shoulder and protrusion of the forearm. If the 
child is alive at this stage, the protruding hand and arm become greatly 
swollen and cyanosed, livid, from the pressure upon the veins in the axilla 
against the pelvic wall. This swelling, then, is evidence of life. Another 
correlated fact is that at this stage the cord frequently comes down and may 
be felt pulsating. It is apt to be washed down by the rush of liquor amnii, 
if the membranes burst before the shoulder and chest fill the pelvic brim. 
The body then doubling or balling under compression, the shoulder jammed 
against the symphysis, the lower side of the chest bulges more and more, 
and presents under the pubic arch. The bent trunk is forced lower into the 
pelvis, is followed by the breech, which finds accommodation in the sacral 
hollow. This brings about a change in the relation of the child to the pelvic 
diameter. From transverse, as above the brim, the child now approaches 
the conjugate diameters ; the head comes more over the symphysis. Then, 
lastly, comes the movement in a circle of the body round the fixed shoulder. 
The side of the trunk and of the breech sweep the concavity of the sacrum 
and the perineum ; the legs follow. When the whole trunk is born, the 
movement of restitution is effected, the back turning forwards, the belly 
backwards. The head escapes from its fixed position above the symphysis ; 
the chin turns downwards ; the occiput looks upwards to the fundus uteri ; 
the nucha is turned to the right foramen ovale. The head enters in the left 
oblique diameter ; it takes the rotation movement in the pelvis, the occiput 
coming under the pubic arch. Then the movement in Carus's curve is exe- 
cuted ; the chin first appears, followed by mouth, nose, and forehead, which 
successively sweep the perineum. The occiput, which had been applied to 
the symphysis, comes last. The left arm usually escapes soon after the 
emergence of the trunk. So strict is the subjection throughout this process 
to the laws which govern the mechanism of ordinary labor, that Lazzati 
does not hesitate to describe spontaneous evolution^ as the natural delivery 
by the shoulder. 

The lower segment of the uterus expands slowly, continues rigid ; the 
vagina becomes tumid, congested ; the vulva presents similar characters. 
The perineum is put upon the stretch, and is likely to undergo laceration. 

The case described is the most common form of spontaneous evolution. It 
is the type of the rest. Keeping its mechanism well in mind, there will be 
little difficulty in tracing the course of spontaneous evolution when the child 
presents in any other position. 

Such, in brief, is the description of spontaneous evolution. Were it more 
often justifiable to wait and watch the efforts of Nature, we should probably 
not seldom enjoy opportunities of observing it; but the well-founded fear 
lest Nature should break down disastrously impels us to bear assistance. 

Spontaneous evolution may be accomplished by the head traversing the 
pelvis first. The case is, indeed, rare, but the process and the conditions 

^ Del parto per la spalla, 1867. 
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under which it occurs deserve attention. The essential idea of spontaneous 
evolution is that the presenting shoulder remains fixed, or at least should not 
rise up out of the pelvis into the uterus. Therefore, if the head comes down, 
it must do so along with the prolapsed arm. This simultaneous transit of 
the head, arm, and chest can hardly take place unless the^child is small. If 
the child is very small, the difficulty is not great. If the child be moderately 
large, it will be far more likely to be born according to the process above 

Fig. 151. 




Chirara's frozen section. Shoit.uer Presentation in process ov spontanrous evolution, 
conduplicalo corpore. 

described and figured. But some cases of head-first deliveries have been 
observed. Pezerat relates^ a case that seems free from ambiguity. The 
child was large, the shoulder pi'esenting. A violent pain drove the head 
down. Fichel de Flichy^ gives two cases. Ballochi relates one.' Robert 
Barnes has seen an instance of the kind. Lazzati and Monteggia held that 
in such cases the descent of the head was the result of traction upon the 

' Journal ComplementHire, t. xxix. ^ Observations Medico-Chirurgicales. 

' Manuale completo di Obstetricia, 1859. 
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protruding arm. Fielding Ould relates the following : He was called to 
assist a midwife who had been pulling at the child's arm, which came along 
with the head. The head was so far advanced that it could not be put back 
in order to come at the feet. However, after an hour of excessive toil, he 
brought forth a living child with a depression of the parietal and temporal 
bones proportional to the thickness of the arm. Next morning the bones 
had recovered. Mother and child did well. 

TFJiat are the conditions required for the execution of spontaneous version f 
We are now in possession of at least some of the facts necessary to enable 
us to answer this question. It is probable, however, that some of the con- 
ditions are not yet understood. Certain it is that we are hardly yet in a 
position to predicate in any given case of shoulder presentation, seen at an 
early stage, that spontaneous version will take place, as we might be if all 
those conditions were known and recognizable. They would be more familiar 
if the law to turn were not laid down in such imperative terms; if the dread 
of evil as the consequence of neglect of that law were not so overwhelming. 
For if Nature be always superseded, if the physician always resort to arti- 
ficial turning as soon as he detects a shoulder presenting, how can he obtain 
sufficient opportunities for discovering the resources of Nature and how she 
acts in turning them to account? 

The principal conditions, however, seem to be: 1. A live child, or one so 
recently dead that the tone or resiliency of its spine .is still perfect. 2. A 
certain degree of mobility of the child in utero. 3. Strong action of the uterus 
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and auxiliary muscles. A roomy pelvis does not apnear to be especially 
necessary. The retention of some amount of liquor amnii may facilitate 
mobility. It most frequently takes place at the beginning of the dilatation- 
stage, when the foetus is freely movable. It is effected by the restitution 
action of the uterus. 

Spontaneous version is not likely to take place when the shoulder has been 
driven down in a point with a part of the chest-wall low in the pelvis, and 
the uterus is strongly grasping the foetus in every part, bending its long axis 
by approximating the head and breech. It is not likely to take place when 
the head has advanced towards a position above the symphysis pubis, indi- 
cating that the movement of rotation has advanced. Several observers, 



SPONTANEOUS EVOLUTION. 



558 



however, have witnessed self-turning when the arm has protruded. Spiegel- 
berg has seen it twice. But the practical question will arise : Is spontaneous 
version so likely ever to occur that we shall be justified in trusting to Nature ? 
xVmple experience justifies an answer in the aflBrmative. But the great 
lesson taught by the observation of the phenomena of version is this : If 
Nature can by her unaided powers accomplish this most desirable end, we 
may by careful study and appropriate manipulation assist her in the task. 
We shall be the better ministers to Nature in her difficulties, as we are the 
better and humbler interpreters of her ways. "Natura enim non nisi parendo 
vincitur." 

The application of this principle and of the preceding study will be dis- 
cussed when we have to treat of the operation of Turning. 

Diagnosis, Course, and Treatment — Dangers to Mother and Child. 

The diagnosis, consisting mainly in recognizing the malposition, resolves 
itself nearly into that of the presentation. The question of prognosis — that 
is, of estimating the probability of the case being concluded by Nature's 
operations, spontaneous version, or spontaneous expulsion — must be governed 
by the considerations already set forth, and by the conditions of the individual 
case. 

The treatment may be very important. It consists obviously in aiding 
Nature in the task she is engaged in. In cases favorable to probable cephalic 
version, the physician takes note of the obliquity of the uterus and assists in 
rectifying it. For example, if, as is commonly the case, the fundus is in- 
clined to the right, he applies pressure to the fundus on the right side, 
directing it towards the median line, whilst at the same time, by the palm of 
the other hand applied to the opposite or pelvic end of the uterus, he pushes 
this to the middle line. Thus gentle, steady pressure applied simultaneously 
to both poles of the uterus, the axis of the uterus and of the child is brought 
into due relation with that of the pelvis, and the head is carried to its proper 
place over the brim. Or the bipolar principle may be applied in another 
way — namely, by pulling down the cervix uteri from within, by hooking the 
forefinger into the os uteri, whilst pressure is exerted on the fundus externally 
towards the median line. If, when due relation is attained, the membranes 
are ruptured, the restitution force of the uterus will aid in securing the head 
in the brim. If this be found doubtful, the forceps should be applied. The 
course of the labor is then greatly under the command of the physician. 
The posture to be observed by the woman should be that which favors gravi- 
tation of the fundus uteri towards the median line. 

This question and the cognate one, how to aid spontaneous version by the 
breech, will be further discussed when describing "Versions." If obliquity 
of the uterus and moderate deviation of the head to the side of the brim be 
observed before the advent of labor, things may be brought into due relation 
by similar external bipolar manoeuvres, and secured there by judicious pad- 
ding at the fundus, and in the iliac fossa maintained by a roller. This has 
been practised successfully by Flamant, Osiander, Wigand, d'Outrepont, 
ourselves, and others. 

How to aid spontaneous evolution will be described when treating of ver- 
sion under "Dystocia." 

Danger to Mother axd Child. — The spontaneous version is favorable 
to recovery of mother and child. The process, being, in fact, a return to 
the conditions of natural labor, is therefore propitious to both. This applies 
especially to cephalic version. The risk attending breech version is also 
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small to the mother, but the risk to the child is likely to be the same as that 
encountered in ordinary breech labors. 

The danger attending spontaneous evolution is serious. As we have seen, 
the process commonly postulates a dead or immature child to begin with, or 
its destruction during its execution. A very small child might pass alive 
through a roomy parturient canal. Simon ^ says that 14 out of 125 children 
survived, and in some of these the child was well developed. The danger to 
the mother exceeds that of ordinary labor. She has to run the gauntlet of 
rupture of the uterus, of exhaustion, of injury to the bladder, of overwrought 
nervous and vascular tension at remote points — in sliort, all the dangers of 
dystocia arising during the labor and consequent upon it. 

It is not easy to state these numerically. The number of cases uncom- 
plicated by accident and by treatment are too limited to admit of those 
seemingly precise, but really most deceptive, constructions called statistical 
statements. But Simon notes only 3 maternal deaths out of 125. 

Presentation of the Limbs along with the Head. — We have already 
said that, as a general rule, the head is large enough to fill the pelvis by 
itself. It does not readily tolerate any other part in company. But it occa- 
sionally happens that a hand, or even an arm, may descend alongside the 
presenting head. Such cases may be said to be " missed shoulder presenta- 
tions." A little more descent of the arm or at a little earlier period, and the 
head might be deflected out of the brim, and the shoulder might take its 
place. 

It is not a very uncommon event, however, for a hand to come down by 
the side of the head partly engaged in the brim. Generally, as soon as the 
head descends so low as to get fixed in the brim, the hand or arm, meeting 
more resistance from the lower segment of the uterus and the side of the pel- 
vis, recedes, and the head then proceeds alone. 

When the arm is prolapsed, this is generally due to imperfect filling of the 
lower segment of the uterus and of the pelvic brim by the head ; as happens 
when the position of the uterus is oblique, or the head is small, or the shape 
of the brim is irregular, as when it is reniform. Premature labor and death 
of the fffitus are favoring conditions. Under such conditions the arm is likely 
to be washed down when the liquor amnii escapes with a rush. Under ordi- 
nary proportions, it is not a very rare thing to see the hand, and even a part 
of the forearm, come through the outlet alongside of the head. But there 
may be considerable delay and difficulty if the arm descends low in the 
anterior wall of the pelvis. Such a relation may impede the rotation of the 
head, and lead to great bruising of the arm. The least troublesome relation 
is when the arm is placed in the hinder side of the pelvis ; it then finds room 
in the space on the right or left of the promontory, and may not seriously 
interfere with the course of labor. 

The treatment falls within the scope of the operations for dystocia, and will 
be described in the section on "Version." We are in this place concerned 
with the more strictly physiological cases. 

• 

Complicated Presentations. 

Prolapse of the Umbilical Cord is a frequent complication of oblique 
and breech presentations, of placenta prsevia, premature labor, excess of 
liquor amnii, indeed of all labors in which the lower segment of the uterus 
below Bandl's ring and the brim of the pelvis is imperfectly filled by the 
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presenting part of the child. This subject also will be more fully described 
in the section on "Version." 

Presentation of the Placenta. — This is described under " Hem- 
orrhage." 

Presentation of a Polypus or Tumor. — This will be described under 
Dystocia." 

Dorsal displacement of an arm also falls under " Dystocia." 

Twins. 

The history of twin gestation has been partly drawn in the chapter on 
the "Physiology of Gestation." We refer to this section (see p. 204) as an 
introduction to what follows on the clinical aspects of labor with twins. 

In many cases the labor is premature, coming in the eighth or ninth 
month. The combined weight of the two foetuses, and therefore of the space 
they occupy, will commonly exceed that of a single foetus, even of a more ad- 
vanced gestation. Thus taking the weight of a mature single foetus at term 
to be nine pounds, the combined weight of twins at the end of eight months, 
may be twelve pounds or more. Add to this excess of weight and bulk of 
the foetal element, the increased quantity of liquor amnii, the two placentas, 
and the larger uterus, and it is not surprising that tolerance of the gestation 
is exhausted at an earlier period than in the ordinary course of single gesta- 
tion. Perhaps also, under the double stimulus, the vascular and nervous 
tension is greater, and so the explosion of labor is precipitated. One factor 
determining labor is, no doubt, the distention of the uterus, and the limit of 
distensibility is sooner reached in twin gestation. The account given (see 
p. 204) of the disposition of the foetuses in utero supplies the clew to the 
character of the labor. Thus, when the foetuses are enclosed each in its 
own fruit-sac, the cords and limbs are usually preserved from mutual entan- 
glement. Then the children will be boi*n successively without difficulty. 

There are two chief dispositions of the children : 1. In this case both the 
foetuses are disposed head lowermost, but on a different level. 2. The 
foetuses are reversed — that is, one occupies the lower segment of the uterus, 
its head lowermost over the pelvic brim ; the other fits itself to the uterus 
and its fellow by taking the opposite posture — that is breech downwards, 
head at fundus uteri. Each foetus is in its own sac ; one lower than the other. 

The Position of the Foetuses at Labor. — Spiegelberg, summing up 
1138 twin labors analyzed by Kleinwiichter and Reuss, found that both 
presented by the head in 558 instances, or very nearly one-half ; that one 
presented by the head, the other by the breech, 361 times, or nearly one- 
third ; that both presented by the breech 98 times ; one by head and one 
transversely, 71 times; one breech and one transver.-e, 46 times; both trans- 
versely, 4 times. 

Thus, of 2276 children, the head presented in 1548, the breech in 603, 
and there were 125 transverse presentations. 

It is thus seen that although head presentations predominate, the propor- 
tion of breech and transverse presentations greatly exceeds what is observed 
in single births. 

In both cases, one ovum presents at the cervix uteri and engages in the 
brim of the pelvis at a time. Indeed, under the law of accommodation, one 
foetus will necessarily push the other aside during gestation, or at the com- 
mencement of labor. Thus, at the beginning twins may not be suspected. 
The membranes and a head present in the ordinary way. The dilatation 
period is often more tedious. The force has to be transmitted to the pre- 
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senting bag of membranes through the other bag. Force is therefore wasted. 
Besides this, the uterus is over-distended and its contractile power is impaired. 
When the presenting bag is ruptured, and the liquor amnii has wholly or 
partially escaped, there may still, for the reasons stated, be some delay in the 
expulsive stage ; but not seldom the uterus acts vigorously and the first child 
is born quickly. When this is delivered, its cord should be tied. 

Course of Labor with Twins. — Taking the case in which the foetuses 
are disposed head down, we find that one presents at a time. The mem- 
branes burst, the head engages in the pelvis much as in single labor, and the 
child progresses through to birth. It sometimes happens that the second 
child follows very quickly, so that there is no time or occasion to consider 
diagnosis or treatment. But sometimes the first child is delivered slowly. 



Occasionally its placenta follows. If it should not do so at once, it is held 
to be good practice to tie its cord, separate the child, and wait a while. The 
reason for tying the cord is the possibility of anastomosis between the pla- 
centas of the two foetuses, so that if we divided one cord without tying it, 
blood might be drained off from the placenta, and the child still in utero'and 
dependent upon the placental circulation might be destroyed. This possi- 
bility, slender as it is, must be borne in mind. 

An interval of repose follows the expulsion of the first child. It is ob- 
served that the abdomen and the uterus have not shrunk as is usual after 
single birth ; and on palpation the outline of the still large uterus may be 
felt; the parts of another child may also be made out. Examining inter- 
nally, a second bag of membranes is felt occupying the dilated cervix uteri, 
and through it the presenting part of the child ; in the case under considera- 
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tion, it is another head. The passages having been fully dilated or " canal- 
ized " by the first child, it might be expected that the second child would 
pass quickly. It is often so. But occasionally the labor lingers, from ute- 
rine or systemic exhaustion. If not aided, the delivery of the second child 
may be delayed for several hours. Cases are reported in which the second 
child has not been born until one, two, three, or more days later. 

When the second child is born, its cord is tied in the usual manner. There 
is again an interval of repose, to prepare for the placental period. It is not 
desirable to hurry this stage. But it is especially useful to maintain steady 
pressure upon the body of the uterus. When the contractile property returns, 
the pressure should then be concentric — that is, the uterus should be grasped 
by the two hands, as described by the title of " Expression of the Placenta." 

The over-distended uterus rarely contracts so powerfully as to detach and 
cast the placentas as it does in single labor. " Expression," therefore, is 
especially called for. In this way the placentas may be detached and 
squeezed out into the bed. In some cases the placentas come separately; in 
others, attached in one cake. But it is necessary to be doubly careful so to 
compress the uterus from side to side as well as downwards, as to avoid 
causing inversion of the organ. 

The placentas expelled, steady pressure should still be kept up on the fun- 
dus uteri, at first by the intelligent hand, then by pad and binder. The 
liability to hemorrhage in plural labors is greater, from four causes : 1. There 
is probably a greater volume of circulating blood with increased vascular 
tension ; 2. The area left bare by the double placenta is greatly larger ; 3. 
The uterus is thinner and weaker ; 4. The shock of the labor is greater, due 
chieHy to the sudden loss of the double burthen. We have seen that Gassner 
estimates the loss in single labor, made up of child, liquor amnii, placenta, 
blood, and excretions, at a little more than ten per cent of the body-weight. 

In the case of twins, the proportional loss to the body-weight is higher. 
The sudden removal of this mass from the pelvis and abdomen must exer- 
cise a corresponding impression upon the nervous and vascular systems. 

So far labor with twins follows the ordinary course of single labor, the 
difference being that one ovum presents first and that another follows. Such 
a labor falls under " Eutocia." But things do not always proceed so smoothly. 
The foetuses may obstruct each other in the labor, and give rise to serious 
forms of " Dystocia," requiring operative aid to release them and to effect 
delivery. These complications and the treatment will be described in con- 
nection with the appropriate operations. 

Triplets', 

Labor with triplets differs mainly from labor with twins in being likely to 
be even more premature. The children may follow each other at long inter- 
vals, but sometimes they succeed rapidly, and it is even possible for two of 
them to engage in the pelvis at the same time. The placentas may be dis- 
tinct. In one case observed by ourselves three placentas came away quite 
separate from each other. They may, however, be united at their margins. 
A placenta may present after the birth of one child, and come away before 
the next child engages in the pelvis. Entanglement may occur as in twins, 
but, the children being generally smaller, great difficulty rarely occurs from 
this cause. The risk of hemorrhage is probably greater than in twin-labor, 
and corresponding care is required in preventing or arresting it. 
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ACCIDENTS OCCURRING DURING AND FOLLOWING UPON LABOR. THE HEMORRHAGES, 
INCLUDING TH^ HEMORRHAGES OF GESTATION' SO-CALLED "ACCIDENTAL 

hemorrhage;" placenta pr.evia; post-partum hemorrhage; secondary 
OR puerperal hemorrhage ; thrombus or hjsmatocele. 

During labor and soon after it certain accidents may arise. The principal 
accidents that occur during labor are : 

A. Hemorrhage, including thrombus or hajmatoma. 

B. Lesions of the parturient canal, as ruptures, lacerations, bruisings of 
the uterus, vagina, and perineum ; sloughing. 

C. Fistulse : vesico- vaginal, recto vaginal. 

D. Inversion ; retroflexion ; anteflexion of the uterus. 

The following accidents, although their cause may be traced back to the 
labor, come into prominence chiefly at variable times after labor : 

E. Inflammation and loosening of the pelvic joints. 

F. Subinvolution of the uterus. 

G. Various nervous disorders, as paralysis of the uterus, bladder, and 
intestines. (Puerperal insanity has been described under the " Diseases of 
Gestation.") 

H. Disorders of the circulation and lungs. (These merge into the "Dis- 
eases of Puerpery.") 

This chapter will comprise the history of 

A. HEMORRHAGE. 

In order to present a connected and more philosophical account of hemor- 
rhage, we here bring together, into one continuous history, the hemorrhages 
of gestation, of labor, and of puerpery. The hemorrhages which break out 
during these successive epochs of the parturient process have one common 
foundation. It is true that the conditions which lead immediately to the 
outbreak of hemorrhage in these three epochs, that the clinical history, and 
the treatment present distinctive characters. Still, the different characters 
will be the better understood by studying the hemorrhages of parturition in 
their essential connection, preserving the natural order of historical sequence. 
So shall we more firmly grasp the general facts and laws of hemorrhages, 
their physiological evolution, and the principles of treatment. 

General Laws and Predisposing Causes of Hemorrhage. 

The chief of these are high nervous and vascular tension ; hydrsemia ; 
the stimulus of ovulation ; the developmental attraction of blood to the 
pelvic vessels. 

Although these factors are most active in gestation, some of them are at 
■work in the hemorrhages of the non-gravid state. The hemorrhages of early 
gestation are strictly analogous to menstruation and menorrhagia. This 
analogy, if less clearly seen in the hemorrhages of advanced pregnancy, of 
labor, and of puerpery, may nevertheless be traced. It is a further illustra- 
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tion of the physiological homology of menstruation and labor already 
pointed out. 

We may first broadly distinguish the hemorrhages as follows : 

1. The hemorrhages of gestation ( , , „ , . , 

2. The hemorrhages of labor. ( hemorrhages of high tension. 

3. The hemorrhages of puerpery are hemorrhages of low tension. 
Thus we realize a first distinction. 



1. The Hemorrhages of Gestation. 

These group themselves clinically into: 

A. The hemorrhages of the first three or four months, and 

B. The hemorrhages of advanced gestation. 

A. The Hemorrhages of Early Gestation. 

Many of these are associated as cause and effect with abortion. In trac- 
ing the history of abortion we have necessarily referred to these cases. But 
hemorrhages occur in connection with early pregnancy which do not neces- 
sarily affect the attachments of the ovum. It is desirable to point these out 
in the first place. 

Hemorrhages of Early Pregnancy not Entailing Abortion. — 
Under the high vascular tension and pelvic hyperjemia attending gestation, 
the gorged mucous membrane of the vaginal portion and cervical canal may 
permit blood to ooze out in quantity large enough to attract attention, and 
to give the alarm that abortion is impending. This may occur without any 
lesion of the mucous membrane. But it is more likely to occur when there 
is abrasion or loss of the epithelial element. In either case, the hemorrhage 
is especially prone to break out at a menstrual epoch. Indeed, this is a 
general law observed in all the hemorrhages of gestation, and, it may be 
added, of all hemorrhages after labor, and in the non-gravid state. It is the 
consequence of the increase of vascular and nervous tension at those epochs. 

The continuance of hemorrhages of this kind, although the blood escapes 
from an area outside that properly concerned in the gestation, may still, by 
attracting an unwonted flux to the uterus generally, lead to such excess of 
blood-pressure in the uterine vessels as to induce extravasation in the decidua, 
and thus lead to abortion. 

In this event we see an illustration of one of the laws of hemorrhage 
which has a wide application. The law is this : When hemorrhage sets in 
from any given point, there quickly follows an attraction of blood towards 
the point of escape. The blood destined for the system generally is greatly 
diverted from its equable distribution, and directed in undue force and 
quantity to the broken point in the circulation. There is, in short, a dis- 
order in the dynamics of the circulation. 

One indication, then, in the treatment of all hemorrhages, especially ap- 
plying to the case in question, is to control this perverted action of the cir- 
culation. To accomplish this we seek to lower the nervous and vascular 
tension, by giving salines, laxatives, and sedatives. Digitalis and the 
bromides are extremely useful. Lisfranc insisted upon the value of " deriv- 
ative venesection" — that is, opening a vein in the arm; by setting up a 
new attraction the current of blood will be diverted from the seat of hem- 
orrhage. At the same time the tension of the vascular system is lowered. 
Without recommending empirical recourse to this method, we know that in 
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some cases it has been useful, and it illustrates the law of hemorrhage. At 
the same time we examine the seat of hemorrhage for indications lor local 
treatment. 

But there is another form of local disease, almost always giving rise to 
hemorrhage, which demands close attention. This is malignant disease of 
the cervix uteri. In cases of this kind, hemorrhages, at times profuse, occur 
at the menstrual epochs and at uncertain times ; copious serous discharges 
tinged with blood, and often offensive to the smell, being more or less con- 
tinuous. Pain is not constant. When these discharges are observed, local 
exploration may reveal the disease by the enlargement of the vaginal portion, 
induration, an irregular knobby surface, perhaps ulceration. One event 
is common, the occurrence or increase of bleeding under the examination. 
But we must point out that all the conditions mentioned may be found, and 
yet the case may not be one of malignant disease. We have been consulted 
on cases so suggestive of cancer that immediate resort to amputation of the 
diseased cervix, or the preliminary induction of labor, has been strongly 
urged, and in which the subsequent history proved that there was no cancer. 
The conditions described are sometimes produced under the simple action of 
gestation upon a cervix which had previously been the seat of chronic fol- 
licular inflammation. The glands or follicles of the vaginal portion become 
the foci of inflammatory action ; hyperplasia with induration is set up, and 
then when the intense hypersemia of gestation is added, the swelling is 
greatly increased, the dark purple congestion and abrasion from epithelial 
shedding enhance the suspicion of malignancy, and the case is set down as 
cancer. We have seen all these conditions subside quickly after labor, and 
the cervix return to the pale smooth appearance of health. It will never- 
theless sometimes be diflicult to differentiate these cases. It might, perhaps, 
be stated generally that we should not readily admit the presence of cancer 
unless it had been fairly diagnosed before the gestation, and unless there is 
evidence in induration and fixing of the cervix by extension to the vaginal 
roof 

It may be reasonably suspected that some cases published as successful 
examples of amputation of cancerous cervix during gestation were exam- 
ples of the simulated cancer described above. 

The Course of Gestation Complicated with Cancer. — When things 
are allowed to take their course, the issue is almost invariably disastrous. 
The disease is not arrested by gestation, hemorrhage and exhausting dis- 
charges recur, and when labor sets in there is imminent danger of lacera- 
tion of the cervix, which may extend and cause rapid death. If the woman 
escape this catastrophe, she still has to run the hazard of traumatic hemor- 
rhage, which it may be difficult to restrain even by the actual cautery or by- 
ferric chloride. The next danger is from sloughing of the injured tissues 
and septicaemia. And if she survive all these dangers, she will probably 
sink at no distant period from the ordinary progress of the disease, the 
more quickly from the impaired vital powers consequent on labor and 
puerpery. 

It occasionally happens that the natural development of the inferior seg- 
ment of the uterus and of the cervix being prevented by the diseased trans- 
formation of tissue, labor at term is postponed, and the fetus perishes. We 
have seen a deplorable instance of this kind. A woman who had borne 
several children was, in her last pregnancy, overtaken by malignant disease 
of the cervix. It was detected when gestation was advanced. The calcu- 
lated term had been passed, when profuse fetid discharges and septici^mia 
set in. In this state she came up from the country, moribund. We found 
the cervix and lower segment brawny, thick, bleeding, and a most fetid 
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Stench ; the skull was felt presenting, scalp flaccid, bones loose. She was 
too far gone to think of Csesareau section, the more especially as the disease 
had so extended that Porro's operation could not have been carried out. 
As the sole hope of relief from the septicaemia, we removed the macerated 
fcctus, after crushing down, to offer the minimum of resistance. The brittle 
necrosed tissues of the uterus gave way, and death — not, we believe, much 
accelerated by the operation — followed in a few hours. 

In other cases the foetus has died and been retained for some time, sug- 
gesting " protracted gestation " or " missed labor." 

Treatment. — This will depend upon the nature and extent of the disease. 
Three classes of cases may be distinguished : 

1. Those in which the disease is strictly localized in the vaginal portion, 
and coming under observation near the term of gestation. In these the 
prospect of delivery with safety is good. There is some danger lest the 
morbid tissues may rend under the distention of the passing head ; but, as a 
clinical fact, the cervix generally dilates fairly. 

2. In a second class of cases, the disease still localized and the gestation 
not far advanced, it will be best to amputate the diseased portion by the 
ecraseur or by the galvanic cautery wire. Thus taken early, we may hope 
to anticipate the extension of the disease, which, if allowed to go on, might 
have rendered labor impossible without the infliction of dangerous violence 
to the parts. 

3. In a third order of cases, where the disease is more extensive, having 
invaded the upper part of the cervix and lower segment of the uterus, the 
true course to adopt is to remove the uterus altogether by Porro's operation. 
Spencer Wells ^ relates a successful case. 

It may even be contended that this radical operation would be best in all 
cases in which the disease is presumably limited to the uterus. 

The hemorrhages of abortion arise directly from blood being extravasated 
between the decidua and foetal elements of the placenta, disturbing the 
utero-placental connections ; or from disease of the ovum as in hydatiform 
degeneration. This subject has been discussed as a part of the history of 
Abortion. 

B. The Hemorrhages of Advanced Gestation. 

• 

Accidental Hemorrhage. — By this term is understood simply the 
hemorrhage that breaks out in the course of gestation, usually before the 
natural advent of labor, the placenta having grown in its normal site — that 
is, within the fundal and equatorial zones of the uterus. In this sense it is 
distinguished from placenta proevia, which grows greatly or wholly within 
the lower zone. The distinction is arbitrary and unphilosophical. Every 
hemorrhage must have a cause; none can strictly be called "accidental." 
But, bearing this in mind, the term may be retained as a matter of conve- 
nience. 

Convenience, however, is here, as is too often the case, purchased at the 
expense of truth. The term " unavoidable," as applied to the hemorrhage 
of placenta praevia, is much too absolute. 

There is, however, sound clinical reason for studying the hemorrhages that 
occur during the latter three months of pregnancy, distinguishing those c<m- 
nected with placenta prajvia from those which occur when the placenta has 
grown within the normal boundary. 

As we approach the term of gestation, the relations of the placenta to the 
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uterus differ materially from what obtains in the earlier months. The adhe- 
sion becomes less intimate; slighter causes determine its premature detach- 
ment ; and one circumstance which lends special significance and gravity to 
the hemorrhages of this period : the liability to partial or complete retention 
or concealment of the extravasated blood, is almost unknown in the first half 
of gestation. This important practical distinction we certainly owe chiefly 
to Rigby's definitions. This distinction and the outflowing clinical indica- 
tions do not seem to have been adequately appreciated by most French and 
German authors. 

Hemorrhage in the latter months depends essentially upon detachment of 
the placenta, so that blood flows from the ruptured and bared utero-placental 
vessels. This general proposition is no less true of the hemorrhages which 
arise when the placenta grows to the fundus than it is when the placenta 
grows to the lower zone. 

Tlie immediate causes of detachment of the placenta are: (1) Contractions 
of the uterus, which disturb and break the relations of surface between uterus 
and placenta. (2) Under especial sudden determination of blood to the 
uterus and placenta. (3) External violence. 

1. Towards the end of gestation, the muscular fibre of the uterus becomes 
rapidly developed, and contractility becomes more and more pronounced. 
Hence it is that detachment of the placenta is more frequent at this period. 
Causes that heretofore would have been harmless may now excite active con- 
traction. Some degree of contraction analogous to the peristaltic motion of 
the intestines may commonly be felt by the hand, especially if it be applied 
cold on the abdomen. If contraction be excessive or sudden, the placenta 
may be partially loosened. The smallest extravasation between uterus and 
placenta will excite further contraction; the separation is increased and 
more blood is effused. 

Gendrin gives the following explanation of the mechanism of detachment 
of the placenta : The muscular structure of the uterus is disposed in two 
layers, an external and an internal. The relations of these two layers with 
the vascular layer account for the influence they exercise in the production 
of hemorrhage. Where spasmodic contractions are excited, the intrauterine 
vascular plexus being pressed irregularly by these muscular contractions, 
blood must flow in some points of the placental disk ; hence a local, conges- 
tion which may cause a rupture of the weak venous branches. Th«se con- 
tractions, by causing circumscribed puckerings on segments of the uterine 
globe, necessarily drag upon the placental connections, and may cause their 
rupture. 

2. The second cause may act independently of the first, but with peculiar 
force when the first is present. Emotion will cause contraction of the uterus; 
it is also a powerful agent in determining a sudden flow of blood to the 
uterus. The sudden tension of the vessels, aided or not by contraction of 
the muscular wall, is relieved by extravasation of blood between placenta 
and uterus. Kiwisch observed that detachment does not always ensue at 
once upon the nervous shock, and that flooding may not set in until some 
hours, even days, have passed. Such cases, we think, may be explained by 
supposing that a slight extravasation takes place at the time, which, acting 
as an 'irritant to the uterus, occasious extended contraction a little later. 
The utero-placental vessels are of extreme delicacy; they form the weakest 
point of the circulating system. Sometimes extravasation takes place in the 
placenta itself — placental apoplexy. This will probably lead to detachment. 

3. Violence in many forms may produce similar results. Direct violence, 
as from blows upon the uterus, usually assigned as the most common cause, 
acts in an obvious manner. A blow, even if not bearing immediately upon 
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the part of the uterus to which the placenta is attached, may, by repercus- 
sion or contre-coup, throwing the uterine wall into agitation or making it 
contract, cast the placenta. The movements of the foetus even may excite 
sufficient contraction. Coitus in some cases has appeared to be the imme- 
diate cause. Detachment of the placenta has been known to follow severe 
vomiting, straining at stool or coughing, standing at hard work at the wash- 
tub, lifting heavy weights. These causes may act, not only by the violent 
succussion, but also by producing uterine and placental hyperaemia. But 
the frequency of violence as a cause is, we believe, much exaggerated. 
When violence is the apparent efficient cause, there is frequently preexisting 
a predisposing cause in disease of the placenta, of the uterus, or of the blood, 
or liver, or kidney, or lungs, or heart, or general systemic disorder. We 
may repeat our aphorism : " The healthy ovum clings to the healthy uterus 
with wonderful tenacity." 

The Predisposing Causes. — This premature separation of the placenta 
rarely occurs in the young and robust, differing in this respect from the case 
of placenta priBvia. It is most common in women past thirty-five years of 
age, who have borne many children, whose constitutions are worn by sick- 
ness and poverty, perhaps by intemperance, whose tissues are therefore 
badly nourished, wanting in tone, tending to atrophy or degeneration ; in 
short, in the same class of persons who are most liable to rupture of the 
uterus. In one case we found fatty degeneration of the heart. 

Certain diseases dispose to hemorrhages, and notably to this form. Variola, 
albuminuria (Blot), leucocythemia (Paterson'), acute atrophy of the liver, 
are amongst the most potent. Disease of the liver, by obstructing the return 
of blood from the pelvic viscera, will necessarily promote hypersemia of the 
uterine venous system ; whilst the augmented arterial tension incident to 
pregnancy will throw increased strain upon the point of meeting of the 
arteries and tissues at the placenta. Thus the danger of bursting bounds at 
this, the weakest point of the circulating system, will be very great. 

A strong predisposing cause may exist in a morbid condition of the placenta, 
such as fatty degeneration, fibrinous masses, or atrophy, by which the uni- 
formity of its structure is impaired. A diseased placenta, especially one of 
unequal consistency, containing solid lumps, will not follow and adapt itself 
to the varying movements of the uterus and the changing superficial area 
of the placental site so easily as a healthy placenta does. This cause was 
pointed out by Robert Barnes in his memoirs on "Fatty Degeneration of the 
Placenta." 

A dead f mills, again, may favor detachment by (1) entailing changes of 
density and other conditions in the placenta, (2) through retrogression of 
the muscular and decidual tissues of the uterus, (3) by exciting contraction 
of the uterus as a foreign body would. 

Course and Symptoms. — There may be no premonitory signs. The woman, 
in her ordinary health, is commonly seized suddenly with (1) pains in the 
hypogastric region, referred more especially to the fundus or one side of the 
uterus. The pain is often very severe ; (2) shock, even to the extent of col- 
lapse, may ensue. The pain is increased on pressure ; (3) quickly sometimes, 
but sometimes gradually, great distention or btdging of the tundus uteri takes 
place; (4) and with it loss of regularity of form. A projection or bump is 
felt. The uterus projects more than before into the epigastric region ; it 
communicates a doughy feel ; the form of the foetus is lost at this part. 
These signs are the result of the stretching of the uterus in a circumscribed 
part by the accumulation of extravasated blood. The histories of severe 
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cases mostly show that the detachment begins in the middle of the placenta, 
and proceeds towards the margin under the pressure of the accumulating 
blood. A cavity is formed for the reception of the blood, partly by inward 
compression of the placenta, which tends to be separated, and partly by 
bulging outward of the uterine wall. The placenta, examined after expul- 
sion, is found cup-shaped or concave on its maternal surface, instead of being 
convex. Oldham described a typical case' in which the placenta retained 
its adhesion all round the margin only, a large mass of blood being im- 
prisoned in the hollow formed between uterus and placenta. The placenta 
is in Guy's museum. (5) A fifth result of the uterine injury and sudden 
shock is the absence of true labor-pains. The uterus is either paralyzed or 
thrown into disorderly spasmodic action. 

It is interesting to note the analogy between these cases and rupture of 
the uterus. The symptoms often bear a striking resemblance. In both cases 
there is sudden injury to the uterus. Accidental hemorrhage may, in some 
cases, be regarded as an alternative of rupture of the uterus. Emotion, by 
causing sudden concentric pressure, may cause rupture. This catastrophe 
may be averted if the ovum or its attachments give way. The peritoneal 
coat has been actually torn under the violent stretching — a fact that de- 
serves to be borne in mind, since it has been produced by the simple me- 
chanical process of forcibly injecting air or water into the uterus for the 
purpose of inducing labor. Evidence of this will be found in the chapter 
on " The Induction of Labor." 

^ye must not always look for external hemorrhage as a sign. Blood, we 
have seen, is effused ; but it may be retained concealed. There are, indeed, 
the general signs of loss of blood : fainting, blanching, agitation, perhaps 
deafness or blindness ; the skin is cold and clammy ; the pulse feeble, dicro- 
tous, or almost extinguished ; the features are pinched ; the whole aspect 
indicates suffering and depression. The intensity of these symptoms is com- 
monly greater than can be accounted for by the loss of blood — at any rate, by 
that which escapes externally. The symptoms, then, are due to the com- 
bination with shock. 

In some cases, not whole blood, but serum, more or less red, oozes out of 
the uterus and escapes externally. The crassamentum or clot is retained ; 
the serum is squeezed out under compression. This sign, then, is character- 
istic of internal hemorrhage and retention. Our attention was first directed 
to it by E. Calthrop.^ Hence, when we see a thin, watery blood escaping, 
we may suspect retention of clot from " accidental " or " concealed " hemor- 
rhage. When the child is born, placenta and black clots come away with a 
rush. 

There is an order of cases in which the symptoms are comparatively slight. 
In these there is no mark of tension of the uterus, and but slight shock 
or pain. In this order it will generally be remarked that blood escapes exter- 
nally; and it is to this circumstance that the mildness of the symptoms is 
due. There are cases in which rupture of the membranes, or even expect- 
ancy, is sufficient treatment. There being little shock or exhaustion, the 
uterus quickly reasserts its power. We believe many of these cases of acci- 
dental hemorrhage are so in appearance only, and that they really are in 
their essence cases of placenta prsevia. A flap of placenta dips down a little 
way into the lower zone, and this flap becoming detached, blood readily 
escapes by the cervix uteri. This fact we have often demonstrated by show- 
ing that the rent in the membranes was near the margin of the placenta. 
This fact must be accepted as circumscribing the number of cases of acci- 
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dental hemorrhage. Many are in reality cases of placenta previa. It must, 
however, be borne in mind that like causes may produce premature separa- 
tion of placenta, whatever be the seat of its attachment. 

Prognosis. — Cases of this kind, occurring, as they mostly do, under condi- 
tions of reduced power, if not of disease, or under violence, where there is 
little power of recuperation or of resistance, must always be looked upon 
with anxiety. Death may occur in a few hours, even before delivery, and 
before there is time to succor. Sometimes the added shock of labor induces 
fatal prostration; and sometimes further hemorrhage, following the birth of 
the child, extinguishes what little strength and hope remained. Safety, then, 
often depends upon early recognition of the nature of the case. 

It is impossible to give an approximate estimate of the risk to the mother. 
The immediate risk to life is serious ; the risks she has still to run if she rally 
from the immediate shock are scarcely less serious. Secondary hemorrhage, 
continuing shock, peritonitis, metritis, septicaemia, present a formidable array 
of dangers. 

The prospect of the child's survival depends greatly upon the extent of 
the detachment of the placenta and the time that elapses before its extrica- 
tion from the womb. In the cases allied to placenta prievia, in which only 
a flap encroaching within the lower zone is detached, the prospect is good, 
if the right assistance be given in time. But in the cases of concealed hemor- 
rhage, in which the main bulk of the placenta is tached, the child is generally 
lost. It perishes of asphyxia, arising from the mother's loss of blood and 
collapse, even when a portion of the placenta still remains adherent. 

It is difficult to estimate the frequency of these cases. GoodelP in a valu- 
able memoir collected 106 cases; of these 54 mothers perished ; and of 107 
children, 6 only were known to have been saved. Thus the mortality is 
greater than in placenta praevia, both for mother and child. The case is 
even in a higher degree cataclysmic. 

Treatment. — The first thing to do in all the cases is to rupture the mem- 
branes. This by letting off the liquor amnii, takes off the strain upon the 
uterine fibre, allows the walls to resume their natural condition, and pro- 
vokes labor. Even before doing this, and at any time when we see prostra- 
tion marked by feeble pulse, oppressed breathing, and cold skin, we should 
rally the patient by the subcutaneous injection of a drachm of ether. This 
may be repeated every half hour if necessary. The restorative action of this 
remedy is often as surprising as it is gratifying to witness. 

In some cases, in which the prostration is not marked, rupturing the mem- 
branes may be enough. Nature will do the rest. To proceed hastily to forced 
delivery might prove fatal by adding to the shock. Ergot is of doubtful 
value. If there is great depression, it may prove inert or add to the de- 
pression. 

Stimulants internally, tvarmth to the extremities, and friction are useful in 
promoting reaction. 

This accomplished, the uterus may be enabled to contract, and labor may 
go on spontaneously. Steady, but not forcible, support may be applied by 
a bandage. 

The next thing, if labor does not set in fairly, is to dilate the cervix gradu- 
ally with the ivater bags. Before these were introduced, the alternative was 
to risk letting the woman sink from exhaustion, or to encounter the perhaps 
greater evil of forcing the hand through the cervix and turning the child to 
deliver it. Collins says: "I know of no operation more truly dangerous 

» " On Concealed AcciJcntal Hemorrhage of the Gravid Uterus." Amer. Jour, of 
Obstetrics, 1869. 
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both to mother and child than the artificial dilatation of the os uteri and 
turning the child." This opinion, of course, is based upon the operation of 
forcing the hand through the cervix and then turning. He relates a case 
in which laceration of the uterus was thus caused. If the hydrostatic bags 
are used there is no operation more safe. When there is sufficient dilata- 
tion, you may deliver by the forceps if the head present; or if the symptoms 
be urgent, and the child is presumably dead, it will be better to make delivery 
easier and quicker by perforating the head and extracting by craniotomy 
forceps or cephalotribe. If any other part than the head present, deliver 
by bipolar turning. 

The ruling principle should be to proceed with as little precipitation and 
force as possible, economizing the woman's strength. 

When the child is delivered, the placenta comes away with a mass of 
clotted and fluid dark blood. It is not wise in these cases to employ kneading 
the uterus or expression unless with extreme care; and kneading is better 
avoided altogether. If the placenta does not come readily under steady but 
gentle compression of the uterus, it is better, after a subcutaneous injection 
of a drachm of ether, to extract it gently by the hand. As soon as this is 
done, inject a stream of hot water, 110° F., into the uterus. This will do 
much to arrest or avert hemorrhage, and will help to rally the patient's 
strength. Should this fail and hemorrhage persist, we must have the courage 
to swab the interior of the uterus with a solution of perchloride or persul- 
phate of iron, unless we are prepared to let the woman bleed to death. The 
extreme depression forbids all trust in agents which depend for their efficacy 
upon a reserve of power in the system. The paralyzed, injured uterus allows 
fresh hemorrhage. 

PLACENTA PK.EVIA. 

Before the time of Levret and the elder Rigby hemorrhages from placenta 
prsevia and the hemorrhages described in the preceding section were com- 
monly confounded. The distinction is based upon the following characters : 
In both cases the hemorrhage proceeds from the uterine surface, from which 
the placenta has been detached. In accidental hemorrhage the placenta 
had grown within the normal region of the body of the uterus — that is, 
above Bandl's ring (see Figs. 83 and 84). In unavoidable hemorrhage, the 
placenta had grown wholly or in part in the lower segment of the uterus — 
that is, below Bandl's ring. These two parts we have seen are differently 
endowed. The body proper above Bandl's ring is capable of more vigorous 
contraction than the segment below it, and therefore the utero-placental 
vessels bared on separation of the placenta are more readily closed. Robert 
Barnes, who had, on physiological and clinical evidence, anticipated Bandl's 
anatomical demonstration differentiating these two regions of the uterus, 
divided the body of the uterus into three zones: (1) the upper, or fundal; 
(2) the middle, or equatorial ; and (3) the lower, or cervical zone. This last 
zone is identical with Bandl's lower segment. 

The Theory op Unavoidable Hemorrhage. — Levret and Rigby, 
who first clearly perceived that this form of hemorrhage was connected 
with implantation of the placenta at the lower part of the uterus, did not, 
however, rightly estimate the conditions upon which the hemorrhage de- 
pended. They held that so long as the labor continued, hemorrhage would 
go on, even increasing — that is, the hemorrhage is unavoidable. The ther- 
apeutical corollary drawn was that " manual extraction of the foetus by the 
feet was absolutely necessary to save the life of the mother." Almost all 
subsequent authorities concurred in accepting the doctrines and in adopting 
the practice of Levret and Rigby. 
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Denman is absolute in his sentence. He says : " It is a practice established 
by high and multiplied authority, and sanctioned by success, to deliver women 
by art in all cases of dangerous hemorrhage, ivithout confiding in the resources 
of the constitution. This practice is no longer a matter of partial opinion, on 
the propriety of which we may think ourselves at liberty to debate." 

Ingleby expresses the theory thus : " And thus the placenta will undergo 
a continuous separation, corresponding to the successive expansion of the 
neck, until nearly the whole of the surface is dissevered from its uterine con- 
nection. From this it is evident that, when the placenta is affixed either to 
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the cervix or os uteri, whether wholly or partially, the vessels will become ex- 
posed on each successive detachment, and the ultimate safety of the patient 
will depend upon delivery by turning the child, excepting, perhaps, in two 
peculiar states, in which rupture of the membranes is the only treatment 
offered to us in one case, and the safest and therefore the most eligible in the 
other. Pain, efficacious as it is in the accidental form of hemorrhage, unless 
adequate to the expulsion of the child, is neither to be expected nor to be 
desired to any material extent in the unavoidable form, as it only renders 
the effiision more abundant ; for though a certain degree of relaxation is 
necessary, it must be remembered that, in exact ratio as the cervix uteri is 
successively developed and the os internum progressively dilated, will an 
additional mass of placenta be detached from its connecting medium, and 
hemorrhage be renewed.' 
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Cazeaux says, since the time of Levret the insertion of the placenta over 
the neck of the uterus has been considered as an inevitable cause of hemor- 
rhage during the last three months of pregnancy and in labor. Gardien 
says the loss is then of the very essence of pregnancy, and especially of labor. 

Nothing can be more hopeless than this theory. Hecatombs of women 
and of infants have been its victims. The logic is unrelenting, but the 
premises are false. Pain — that is, contraction — is the thing wanted to efl'ect 
labor ; but if it comes, and come it must, it brings mortal danger with it. 
Expansion of the cervix uteri is a necessary condition of labor, but the cervix 
cannot expand without causing more hemorrhage. Thus Nature is utterly 
at fault. She is condemned without appeal, without the opportunity of as- 
serting her power. 

There were not wanting, however, men who did not accept this theory in 
all its absolutism. Puzos, Wigand, d'Outrepont, Robert Lee, recognized 
cases in which Nature might be trusted. 

Mercier seems to have been so struck with the occasional absence of hemor- 
rhage in placenta prievia that he wrote an essay under the title, " Les 
accouchements ou le placenta se trouve appose sur le col de la matrice sont- 
ils constarament accompagnes de I'hemorrhagie ?" Cazeaux recognized cases 
of dilatation of the neck in which " not a drop of blood " was lost. 

In 1847, Robert Barnes first sketched the new theory of placenta prrevia, 
which he subsequently, in various publications, demonstrated by abundant 
physiological and clinical evidence. This theory will be now set forth. He 
began by dividing the uterus into three zones. 

Testing this division of the uterus into zones, physiologically, we may find 
obvious reasons why the placenta is usually implanted within the two upper 
zones of the uterus. Some of these are: (1) to insure due circulation between 
the uterus and placenta during labor, interrupted only during active con- 
traction ; (2) to admit of equable casting off of the placenta after uterine 
contraction ; (3) to leave the lower zone of the uterus free from vascular 
hypertrophy, this being the part which has to bear the violence of distention 
and bruising attending the passage of the child ; (4) to preserve the placenta 
from injury and detachment during the latter end of gestation and during 
labor. Of these two zones, the upper, or fundal, is the more propitious, as 
it most completely insures the conditions set forth. The fundal seat then 
is the most natural. It is kut' i^oxvv the region of safe placental attach- 
ment. The equatorial space between the upper and lower polar circles is 
the next in point of safety. It is the region of equatorial placenta. This 
placenta is not liable to previous detachment. Attachment here may, how- 
ever, cause obliquity of the uterus, oblique position of the child, lingering 
labor, and dispose to retention of the placenta and post-partum hemorrhage. 

Below the lower circle is the lower zone, which we have occasionally 
called the " cervical zone," since it touches the cervix below. But since 
this term has seemed to some ambiguous, and has apparently raised the 
idea, nowhere justified by the text, that the placenta grew within the cervi- 
cal cavity, we here use the term "lower zone." This is the region of dan- 
gerous placental attachment. All placenta fixed here contravenes the four 
reasons why Nature usually plants the placenta within the two upper zones. 
During gestation the head, if presenting, is constantly pressing upon the 
placenta within this lower segment; during labor the head presses still more 
forcibly upon the placenta, bruising it, perhaps detaching it, and the child 
has to be driven through the lower segment and cervix, enlarged and more 
vulnerable by excessive vascular hypertrophy, thus predisposing to the ills 
of laceration, hemorrhage, and septicemia. Lastly, it will appear that 
since this lower segment must he dilated to give passage to the child, retrac- 
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tiou or shortening must occur, and this is incompatible with the preservation 
of the cohesion between the uterus and the placenta within this zone. In 
every other part of the uterus there is an easy relation between the con- 
tractile limits of the muscular structure and that of the cohering placenta. 
Within this lower region the due relation is lost. 

The lower polar circle, then, is the physiological line of demarcation 
between prjevial and lateral placenta. It is the boundary line below which 
we have spontaneous placental detachment and " unavoidable hemorrhage," 
above which spontaneous placental detachment and hemorrhage do not 
occur. 

This lower circle or physiological boundary line between safe and dan- 
gerous placental attachment, demonstrated by Robert Barnes, in 1847, is 
identical with Bandl's ring. It is interesting to note how closely this dis- 
covery, flowing from clinical and physiological study by Robert Barnes, 
and that subsequently made by anatomical study by Band], confirm each 
other, and demonstrate what really constitutes placenta prtevia. 

The exact position of the lower polar circle or boundary, the line between 
hemorrhage and safety, can be determined with considerable accuracy. By 
physiological necessity the lower segment of the uterus must open to an 
extent corresponding to the circumference or equator of the child's head in 
order to permit of its extrusion. Beyond this extent there is no physio- 
logical necessity for expansion, and it does not expand. Now, by noting 
the amount of recession or shortening of the lower segment to reach this 
extent of expansion, we shall obtain the exact measure of the original 
depth of the lower zone — that is, of the region of praivial placental attach- 
ment (see Fig. 154). 

This point may be further demonstrated by the following simple proceed- 
ing. Take a foetal skull, and marking the left parietal protuberance for a 
centre, stretch an India-rubber ring over the circle of greatest circumfer- 
ence of the skull, preserving it at equal distance from the centre. This 
ring will represent exactly the greatest expansion of the lower segment and 
cervix necessary for the passage of the head. To this extent the parts 
imist expand ; beyond this they need not and will not expand. It, therefore, 
marks the limit between the lower and equatorial portions of the uterus. 

If we now measure the distance between the presenting parietal protuber- 
ance of the foetal head and any part of the line of greatest circumference, 
we shall have the utmost extent of the lower zone. In a full-sized foetal 
head this is about 3 inches or 8 cm. If we now describe a circle within 
the womb at three inches from the undilated os internum, we shall have 
drawn the lower polar circle. This is nearly exactly what the finger passed 
inside the womb can do. 

We believe, however, that the boundary line of safety is often practically 
reached before the expansion of the mouth of the womb has reached the 
full diameter of the child's head. Yve have observed that the hemorrhage 
has completely stopped when the os uteri had opened to a diameter of from 
2 to 3 inches. 

This, the original statement of Robert Barnes's discovery of the distinc- 
tions between the upper part and the lower third of the uterus, and the 
boundary line defining the limit of expansion of the lower segment and of 
placenta prjcvia, should be compared with the anatomical description of 
Bandl's ring and lower segment, and with the following extracts from 
Spiegelberg and Duncan. 

Spiegelberg confirms Robert Barnes's discovery, stating the case in the 
following manner:' "The expansion of the lower segment of the uterus is 
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greatest at the points which lie nearly at right angles to the axis of the 
organ, and thus in nearest proximity to the os internum ; the expansion 
lessens the higher these points lie, and the more parallel they run with the 
uterine axis. This parallelism begins at a distance, at the highest of 6 era., 
from the middle of the os internum, measured in a continuous line, from 4 
cm. in perpendicular distance. A circle drawn at this boundary transversely 
across the uterus has a diameter of about 11 cm., and this is enough to 
permit the fojtus to pass. Thus there is no further expansion above 6 cm. 
from the middle of the os internum. 1 hus the placen ta is jyrcevious when it runs 
over partially or wholly in the segment thus marked out ; the necessary effect of 
the last expansion at the time of labor is the separation of the placenta, and 
this is as physiological as is the separation at the normal site through short- 
ening of the" adhesion-surface in consequence of concentric contraction." 

Duncan says:' "At about 2i inches from the vertex (the os internum) 
the diameter of the uterine cavity is 4 inches, and this is about I2 inches 
above the vertex, measuring along the uterine axis. A canal of 4 inches in 
diameter is large enough to transmit the foetus. There is, therefore, no need 
for expansion to any considerable amount above that circle of latitude, 
which is distant 2? inches, measured along a meridian fi'om the centre of the 
internal os." There is some difference in Duncan's estimate of the height of 
the extreme diameter from the os internum. He gives 2^ inches ; we give, 
approximately, 3 inches, our estimate being based on measurements made 
on the foetal skull from the parietal protuberance to the equator, a method 
which we submit is physiologically true, as defining the circle of necessary 
dilatation. This difference does not affect the confirmation afforded of 
Barnes's discovery. But in another passage Duncan bears clearer testi- 
mony: "Barnes, however, has distinguished himself by the care with which 
he has justly insisted on the natural limit of spontaneous premature separa- 
tion, and has shown that it is not the case, as Churchill says, that the more 
the labor advances the greater is the separation, the utmost limit of separa- 
tion being reached before the first stage of labor is completed." 

When the dilatation of the cervix has reached the stage at which the head 
can pass, and when all that part of the placenta which had been adherent 
within the lower zone is detached, and if, as is the constant tendency of 
JMature to effect, the intermitting active uterine contractions arrest the hem- 
orrhage, a stage is reached when the labor is freed from all prievial placental 
complication ; the lateral or equatorial portion of placenta retains its connec- 
tion, supporting the child's life. The labor henceforth is a natural labor. 
The bleeding stops, owing partly to the tonic continuous retraction of the 
lower uterine segment, which closes the mouths of the vessels, and favors 
thrombotic plugging. 

This is the course which Nature strives to accomplish, and not seldom 
does accomplish. We have frequently verified it at the bedside. Many 
cases are recorded by old and recent authors in which this course was suc- 
cessfully accomplished, although the narrators failed to interpret the phe- 
nomena correctly. If observations in point are not more abundant, it is 
simply because men, acting servilely under the thraldom of the " unavoid- 
able hemorrhage" dogma, fear to let Nature have a chance of vindicating 
her powers. The instant resort to the accouchement force interrupts the phy- 
siological process. We can see no more. 

^ Contributions to the ]\techanism of Nntural and Mor])id Parturition, 1875. (Me- 
moir date, 1873.) 
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Description of the Varieties of Placenta Prcevia. 
Four forms may be distinguished : 

1. The complete or so-called central placenta. The os internum uteri is 
quite covered by placenta. This rises on all sides up from the os as from a 
centre, occupying a complete ring of the lower zone. In this form the 
examining finger touches the placenta itself 

2. Occasionally the area occupied by the placenta extends not only over 
the entire lower segment of the uterus, but rises up on all sides, covering all 
the equatorial zone as well, and leaving only a small area at the fundus free. 
Such a case we have seen and figured. The woman died under the hands of 
a midwife. We removed the uterus with placenta attached as described, 
and took it to the College of Surgeons. 

3. The Lateral Placenta. — The placenta dips down on one side of the lower 
zone, so that an edge reaches the os internum without passing over it. In 
this form, the finger, on examining, touches the bag of membranes. 

4. The partial placenta prcevia, called hy some placenta lateralis. A flap 
or margin of placenta descends below Bandl's ring, but does not come down 
to the OS internum. It has encroached within the lower zone. In this form 
the examining finger touches the bag of membranes. 

The second form may usually be verified during the labor by feeling the 
edge of the placenta and the continuous bag of membranes, if this bag be 
still unbroken ; and, if burst, the fingers may make out both maternal and 
foetal surfaces of the placenta. After the expulsion of the placenta, the two 
latter forms are demonstrated by noting the position of the rent in the mem- 
branes in relation to the lower edge of the placenta. The distance between 
the rent and this edge gives, as Levret, Maygrier, Hugh Carmichael, Von 
Ritgen, and numerous observations of our own show, the exact distance of 
the edge of the placenta from the os internum. 

We find it stated in our note-books that in twenty-seven per cent, the 
placenta comes within two inches of the os internum. 

Another point of physiological and clinical interest described by Levret 
was the frequent origin of the cord from the lowermost margin of the placenta. 
He even said that the origin of the cord held a certain relation to the seat 
of the placenta. Thus, in fundal placentas the cord springs from the middle, 
whilst in lateral placenta and placenta prtevia it takes its rise lower down 
in proportion. Thus the cord follows and marks the extent of the descent 
of the placenta. We have studied this point, and are bound to say that we 
have found not a few exceptions. The placenta figured (Fig. 156) is one. 
Still, we believe that Levret's law, if not universal, is generally true. 

The Causes or Etiology. — It is not possible to lay down any positive 
exposition of the causes which determine the development of the placenta 
at the lower segment of the uterus. But we may usefully state some of the 
more frequently observed associated conditions. Amongst the chief of these 
is the fact that placenta prievia is much more frequent in phiriparce than in 
primiparre. It is apt to recur in successive pregnancies. Osiander showed 
the greater aptitude of the ovum to attach itself to the lower segment in 
pluriparse. As might be expected, it occurs more frequently with twins ; the 
double placenta demanding a larger area, there will be more likelihood of 
encroachment on the lower zone. In some cases the placenta, even single, is 
unusually thin, and is spread out over larger area in order to make up for 
diminished thickness. We have referred to one very striking case of this 
kind. We have seen reason to believe that, when the placenta grows in the 
lower zone, it may be flattened out under the continuous pressure of the 
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child's head. Being thus prevented from increasing in thickness, it spreads 
out in area. But this is not universal, as may be seen in Hunter's figure, 
which represents a central placenta of the ordinary thickness. 

As we have already seen, the chorion is primarily covered uniformly with 
villi, whilst, on the other hand, the entire surface of the uterus down to the 
margin of the os internum is clothed with decidua. Hence the two con- 
ditions : chorion, provided with the structure to contribute foetal placenta 
from any part of its surface; and uterus, providing structure to contribute 
the maternal element of placenta. It is a matter of observation that {)lacenta 
actually is formed at any part of the uterine surface. What the accidental 
conditions are that generally determine its development from a limited part 
of the chorion and a limited part of the decidua, we cannot precisely say. 
We may conjecture that the decidua at the fundal part is sometimes less 
healthy, and that the chorion-villi, like the radicles of a plant, will push out 
in another direction in search of a more suitable soil. Or we may suppose, 
what is more likely, that the ovum entering from the Fallopian tube is not 
immediately caught in a fold of decidua, but drops to a lower spot and there 
becomes attached. It has even been surmised that an ovum, having entered 
the uterus and dropped to the lower part of the uterus, has become impreg- 
nated there, and so grows on the spot of impregnation. 

It has been said to be more frequent in women subject to hard work. Is 
it more frequent in the subjects of retroversion of the uterus ? 

Kiineke (" Monatsschrift fur Geburtskunde," 1859) and Sirelius ("Arch- 
ives Gen. de Medecine, 1861) describe cases of placenta prsevia, in which 
the priBvious portion was a supplementary placenta. Hecker had pointed 
out the same thing. 

A speculation or hypothesis of Rokitansky, in reference to the origin of 
placental polypi and fibrinous polypi, deserves notice in this connection. 
Rokitansky submits that an ovum, after fixing itself in the raucous mem- 
brane of the uterus, and after complete clothing with decidua, may be driven 
down by uterine contractions into the cervical canal ; its attachment length- 
ening into a stalk, the ovum continues to grow in the yielding cervix. Then 
ensue death of the ovum, hemorrhage, and removal. In like manner we 
may conjecture that the ovum, originally grafted near the tubal orifice, may 
be driven down or pressed down partly into the lower uterine zone, and be 
there supported partly by shooting out of chorionic villi. This hypothesis 
would agree with the frequent large expanse of placenta in placenta previa, 
and also with the phenomenon of placenta succenturiata. 

It is also possible, as we have cited elsewhere, that the ovum may grow 
within the true cervical cavity. 

The frequency of placenta prfevia can hardly be stated with any approach 
to precision. Schwarz, Spiegel berg, Schworer, and Hegar's collected sta- 
tistics give, in a total of 562,120 labors, 394 cases of placenta prjevia, or 
about 1 in 1400. 

In 20,084 labors in the Royal Maternity Charity, during the five years 
1878-1883, there occurred 28 cases of placenta prsevia, with 5 maternal 
deaths. Thus we get 1 case of placenta pTrevia in 700 nearly. And even 
this, we believe, is below the reality. In 1580 cases in the practice of the 
British Lying-in-Hospital, during the years 1872 to 1881, there were 3 cases 
of placenta prsevia. 

Theories of the Cause of the Bleeding. — 1. There is the old one 
that it results from the expansion ^r growth of the lower segment of the 
uterus in the later months of gestation ; or of the cervix, to which the pla- 
centa has by some been supposed to grow, exceeding the accommodating 
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capacity of the placenta, aud thus, the placenta being detached, blood escapes 
from the torn utero-placental vessels. 

We think it desirable to quote from the "Obstetric Operations" (3d ed., 
1876) the following appreciation of this view : " This doctrine, passed on 
traditionally, and accepted almost without question, is undoubtedly founded 
on an anatomical and physiological error. Stolz clearly showed that the 
cervix proper contributes in no way to the reception of the ovum. The 
cervical can^l may frequently be felt nearly closed above by the narrow os 
internum uteri at the end of pregnancy" (see pp. 188, 192). 

2. Then the question arises as to the cause of the hemorrhage which breaks 
out at the time of labor. This is commonly attributed to the active expan- 
sion of the lower part of the womb and cervix. Is this consistent with 
clinical observation? It is an indisputable fact that the hemorrhage fre- 
quently breaks out before there is any expansion of the lower uterus or cer- 
vix at all. We have on many occasions felt the os internum so closed as 
hardly to admit the tip of the finger after severe flooding had been going on. 

Fig. 155. 




The Maternal Aspect or a Placenta Pr>i;via (}4 nat. size.) The lower part in form of a flap 
OCCUPIED the lower ZONE OF THE I'TERVS. (From a drawiug givcii by Dr. Roper.) 

Bobert Barnes submitted a theory the very reverse of that generally accepted. 
He urged that the part endowed with the most active growth is the ovum, 
the placenta ; that the growth of the uterus is secondary upon the stimulus 
imparted by the growth of the ovum. He inferred that the first detach- 
ment of placenta arose from an excess of growth of the placenta over that of 
the lower region of the uterus to which it was attached ; that the structure 
of this uterine region was ill-fitted to keep pace with the placenta ; hence 
loss of relation, the placenta shoots beyond its site, and hemorrhage results. 
Again, hemorrhage is most common at the menstrual epochs, and has not 
necessarily anything to do with labor. Frequently, indeed, labor does not 
even follow. At the menstrual nisus there is an inceased flux of blood to the 
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Uterus and to the placenta. This over-filling of the placenta makes it too 
big to fit the area of its attachment; it breaks away at the margin, and 
blood escapes. Under the irritation of this partial detachment, the infiltra- 
tion of some blood into the soft substance of the placenta, which increases 
the bulk of the organ, and the insinuation of some blood, perhaps clotting, 
between the placenta and the uterine wall, active contraction of the uterus 
mmj be excited. Then the retracting lower zone may detach more placenta; 
but this is secondary. 

This theory that the first loss of relation between the uterus and placenta 
is due to the excess in rate of growth and periodical hyperjemia of the pla- 
centa is strengthened by the analogous case of tubal gestation. Like tubal 
gestation, gestation in the lower segment of the uterus is an example of error 
loci; both are alike instances of ectopic gestation. In both the ovum grows 
to a structure ill adapted to harbor it. This want of adaptation consists in 
unfitness to grow with the advancing growth of the ovum. Hence, in the 

Fio. 156. 




The fcetal aspect op same placenta. J iie ru iovious flap is more clearly shown. The line which 

DISTINGUISHES THIS FLAP FROM THE liODY 111' Till: PLACENTA MARKS THE BOUNDARY BETWEEN THE LOWER 
AND EQUATORIAL ZONES OF THE I'TEIiUS 01! UaNIII, S RINO. 

case of tubal or intestinal gestation, there comes a time when the growth of 
the ovum is so rapid that the sac, not able to keep pace with it, bursts. This 
catastrophe also commonly happens near a menstrual period, when increased 
growth is exaggerated by increased afflux of blood. Robert Barnes drew 
attention^ to a fact, now generally recognized, that, before the rupture of the 
Fallopian sac in tubal gestation, discharges of blood by vagina often take 
place. This is evidence of the ovum outstripping its" habitat and getting 
partially detached. This is exactly what happens in placenta prsevia. It 
is, then, in the history of menstruation and of tubal gestation that we must 
look for the true light-bearing analogy of placenta prsevia. 
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'.'). An efficient cause of hemorrhage, initiative and continuous, we believe 
to be irregular spasmodic uterine contractions. The presence of the placenta 
over the os uteri is a cause of reflex irritation ; and irritation, once begun, 
is almost certain to go on, and this in an irregular, metastatic manner. There 
is perverted polarity. 

Another highly probable cause of premature detachment of placenta and 
bleeding lies in the altered state of the flap of prsevia placenta. In some 
cases (see Figs. 155 and 156) this portion becomes partially atrophied or 
indurated, so that its texture loses its natural harmony with the uterine wall. 
In this state comparatively slight disturbing causes, as shock, succussions, or 
dynamic changes in the circulation, may cause detachment. 

It is reasonable to conclude that, in some cases, bleeding breaks out from 
similar causes to those which are in operation in the so-called "accidental 
hemorrhage." Indeed, some of these conditions — as that just mentioned, 
alteration in the tissue of the placenta — are perhaps more frequent when the 
placenta is praivious. 

4. Dr. Nagel ("Annalen d. Charite-krankenhauses zu Berlin," 1863) states 
as a cause of premature detachment of placenta the early rupture of the 
membranes when the head is low, and os uteri completely dilated. Under 
these conditions, the advancing head, dragging on the membranes, pulls on 
the placenta. This may apply to cases of fundal or meridional placenta, as 
well as to the prsevial placenta. 

Theories of the Source of the Blood. 

We assume, of course, that there is no hemorrhage until the placenta is 
detached from the uterus. When this detachment has taken place, there 
are two bared surfaces presenting mouths of torn vessels. Does the blood 
flow from the placental surface or Irom the uterine, or from both? Levret 
believed that the placenta yielded a portion of the blood. Rawlins, of 
Oxford,^ says : " The blood proceeds more from the vessels of the placenta 
than from the denuded vessels of the uterus." Professor Hamilton held the 
same opinion. Kinder Wood, Radford, and Simpson adopted it. If the 
blood And its exod through the placenta, it follows that, on detachment of 
the placenta, the vessels torn on the corresponding surface of the uterus get 
closed, whilst the blood continues to flow on into the placenta at the part 
still maintaining its connection with the uterus, and that, so flowing on 
through the placenta, it will escape at the detached surface. Arguing from 
this basis, Simpson contended that when the entire placenta was separated 
there would be no more bleeding, and hence insisted that the proper practice 
was to complete the detachment. Summed up, the argument would be, that 
when the placenta is wholly detached no blood can get into it, and therefore 
the hemorrhage ceases, since none comes from the bared surface of the 
uterus. Robert Lee, with characteristic keenness, asked : " How is it, then, 
that furious flooding takes place when the placenta is in the pot under the 
bed?" Simpson rested his case very much upon the fact that in those cases 
of placenta prtevia in which the placenta is wholly cast ofl" and expelled 
before the birth of the child, there was little or no hemorrhage, and that it 
stopped on the expulsion. If Nature so cast the placenta and stopped the 
bleeding, so, then, ought the surgeon to detach the placenta, and the same 
,.egi,lt_arrest of flooding— might be expected. Radford, before Simpson, 
had been led from similar clinical observations to adopt the same practice. 

We are not aware that this hypothesis of the placental source of the 

1 DissertKtion on the Obstetric Forceps, 1793. 
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bleeding is now advocated by any one of authority. The little evidence 
adduced in its support is entirely fallacious. In the Lettsomian Lectures 
(1857), Robert Barnes pointed out that when flooding ceased on the spon- 
taneous total detachment of the placenta, it was because the detachment was 
effected by active contraction of the uterus ; this contraction closes the utero- 
placental vessels just as it does in post-partum hemorrhage. And then, again, 
there are cases in which the hemorrhage does not stop on total detachment 
of the placenta, effected spontaneously or artificially. Cases in point are not 
uncommon. Let us cite one so complete that it cannot be contested. Joseph 
Clarke relates : "Mrs. A. was dying when he arrived. The hemorrhage had 
been Immense. She died undelivered ; and on examination the placenta had 
been found entirely separated." (The italics are in the original.) This is 
because the uterus does not contract. Ramsbutham, Tyler Smith, and all 
subsequent writers accept this explanation. That any great amount of blood 
cannot flow quickly and in gushes through the placenta was proved by the 
Hunters, who showed that the cavernous structure of the maternal placenta 
could only permit of a slow uniform current back from the utero-placental 
arteries to the sinuses. Again, Legroux relates' two cases of fatal hemor- 
rhage from placenta previa, in which dissection showed that the foetus had 
long been dead. In these, he argued, the placental circulation must have 
ceased, and that the source of bleeding must have been the uterus. The late 
Dr. Mackenzie made experiments bearing directly upon this question. 1. 
Having opened the uterus of a pregnant bitch, and detached the placenta, 
he observed that the blood flowed freely from the uterus, and that it was 
arterial. 2. Having partially detached the placenta in a woman, he injected 
defibrinated blood into the hypogastric arteries. He again observed that the 
blood flowed exclusively from the uterus, and from the utero placental arteries. 
3. He adduces the recorded observations of many practitioners to show that 
the blood-flow in cases of placenta prtevia is arterial in color. 

The blood has often been seen flowing direct from the uterine surface in 
cases of Csesarean section and of inverted uterus, both with partial and com- 
plete separation of placenta. We ourselves bear testimony to these facts. 
The late Dr. Chowne collected a mass of evidence of this kind. It must 
further be observed that the languid current through the placenta must be 
quickly stopped by coagulation. The detached part of the placenta is often 
found hard and impervious from this cause. 

We may, then, fairly conclude that the blood floAVS mainly from the bared 
uterine surface, and not from the placenta. 

On the other hand, it is probable, as Duncan points out, that bleeding 
may ensue from rupture of a marginal utero-placental sinus within the area 
of spontaneous premature detachment, and also from the circular sinus of the 
placenta. 

The state of the placenta that is prsevious deserves careful study. We have 
frequently found it presenting blood-extravasations in different states— some, 
recently effused, still fluid; some in various stages of coagulation and con- 
densation. In some cases the placental tissue is obviously ruptured. This 
injury takes place either spontaneously during labor or is caused by the 
manipulations of the physician. In some cases the 'flap is thinned as if from 
compression by the head ; the structure has undergone a form of atrophy 
partly from old effusions, some of which have been decolorized, leaving 
fibrinous masses such as we have described elsewhere (p. 395). The figures 
(155, 156) represent conditions of this kind. 

The question whether a portion of detached placenta can become reunited 
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to the uterus has given rise to discussion. It is obviously very difficult to 
obtain proof of this from direct observation. The anatomical characters of 
the normal union between uterus and placenta seem almost to exclude the 
possibility of such reunion. 

Traumatic Hemorrhage. — Strictly speaking, the hemorrhage ensuing 
u|)ou detachment of placenta is traumatic. But this is a physiological and 
unavoidable traumatism. The traumatism that is now to be referred to is 
artificial, wrought by the surgeon, and is avoidable, and ought to be avoided. 
In not a few cases, bleeding may persist after the delivery of both child and 
placenta. This may be due, first, to the condition already discussed — 
namely, failure of the uterus to contract ; secondly, to laceration of the 
cervix. This injury may occur under the natural expulsion of the foetus; 
but it is much more likely to occur under the operations comprised under 
the terra " accouchement force." Before the views of Robert Barnes prevailed 
the practice was to deliver at once ; and this was often done without much 
regard to the fitness of the parts to undergo this severe proceeding. So im- 
perious was the dogma of " unavoidable " persistent hemorrhage, that the 
difficulty presented by an undilated os uteri was met by the arbitrary hy- 
pothesis which assumes that, in these cases of flooding, the os uteri is, by the 
flooding, always made easily dilatable. Unfortunately this is not true. 
Proofs of laceration, of fatal traumatic hemorrhage from the injured cervix, 
as the penalty of forcing the hand through the presumed dilatable cervix, 
abound. But the error is still so prevalent that it is necessary to adduce 
evidence upon the subject. Leroux says (1810), that before Puzo's time the 
accouchement force was get^rally performed. The operation was difficult and 
often followed by a fatal issue. David Davis had met with many examples 
of even fatal hemorrhage unaccompanied by any amount of dilatation of the 
orifice of the womb. He relates a case where very profuse hemorrhage had 
occurred, yet the orifice of the womb was but very slightly dilated, and as 
rigid as if no hemorrhage had been sustained. Labor was induced, taking 
four or five hours to expand the os. Living twins were delivered. On the 
fifth day after labor profuse flooding set in, and caused death. No rupture 
was found ; but the long- continued boring incident to the forcing of the hand 
had produced contusion, inflammation, and suppuration of the os uteri, and a 
portion of its tissue, of about the diameter of a sixpence, had sloughed ofl^, 
and left behind it a deepish ulcer ; several branches of arteries were found 
in the depth of it; and thus was rendered evident the cause of the fatal 
hemorrhage. The preparation is in Middlesex Hospital Museum. 

Edward Rigby says:^ "Cases have occurred where the os uteri has been 
artificially dilated, vvhere the child was turned and delivered with perfect 
safety, and the uterus contracted into a hard ball; a continued dribbling of 
blood has remained after labor ; the patient has gradually become exhausted, 
and at last died. On examination after death. Professor Naegele has inva- 
riably found the os uteri more or less torn." Collins and others relate exam- 
ples in point. The truth is, that so far from the os uteri in placenta prjevia 
being in a state favorable to dilatation, the conditions are often the very 
reverse. 

Tyler, of Dublin, relates a case in which traumatic tetanus followed upon 
placenta prtevia. 

Course and Symptoms of Placenta Prcevia. 

When the placenta grows wholly or in part within the lower zone, its rela- 
tion to the uterine wall at this part is always liable to be disturbed. It is 
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most probable that some cases of presumed ordinary abortion at the third or 
fourth month are in reality due to this cause. We have seen (Baudl's, Fig. 
84) that at the fourth month the distinctive characters of the lower zone are 
well marked. And we have frequently verified the fact, that in aborted 
ova of this period there was placental structure within the lower zone. But 
usually placenta priBvia is not recognized as such earlier than the end of the 
fifth month. At and after this time the woman may be overtaken without 
warning by a smart flooding of florid blood. This often occurs when she 
is in bed at rest, even asleep. Probably, in some instances, the immediate 
cause is sexual intercourse. But certainly it is not necessary to invoke ex- 
ternal physical agencies. Sometimes the woman is seized when she is out of 
doors or away from home, so little is she prepared for any accident. These 
attacks of hemorrhage are usually quite independent of labor or of uterine 
contraction. Even those who contend for contraction as the cause admit 
that the contractions are not felt (Spiegelberg ). They occur most frequently 
at the menstrual epochs. Thus, it is not uncommon to observe a recurrence 
of these hemorrhages at intervals of about a month. 

A strongly disposing cause is the greater hydrostatic tension in the vessels 
when the placenta is prievious, than is the case when the placenta grows to 
the fundus. 

Sometimes it comes on after unusual fatigue or emotion. It cannot be 
doubted that the disturbance of relation between uterus and placenta is 
brought about by the increased afflux of blood brought to the uterus and 
placenta at these periods, and under the other influences specified. In the 
non-pregnant state, emotion alone causes hemorrhage. 

Sometimes the bleeding subsides, and the patient is reprieved for a time. 
It is even possible that she may go on to the full term of gestation, after 
having suffered several attacks of hemorrhage, and be delivered naturally 
with little loss. But, most frequently, premature labor will be excited either 
at the first or at the second attack. The seventh and eighth months are 
especially critical epochs. The bleeding having begun, some blood is ex- 
travasated between the uterine and placental surfaces, the lower edge of the 
placenta gets thickened and hardened with extravasated blood, and thus the 
uterus is excited to contraction. When once the uterus is put in action, the 
termination in labor is highly probable. 

The labor is often tedious, marked by inertia. The contractions are gener- 
ally feeble. This is explained by the following circumstances : the defective 
niuscular development of prematurity, especially of the lower segment ; the 
disturbed polarity of the muscular action, there being diversion from the 
upper segment; the unfitness of the lower segment and cervix to expand, 
owing to immaturity and excessive vascularity. 

Another explanation of the protraction is often found in the unfavorable 
position of the child. Transverse presentations are much more frequent 
than in ordinary labor at term. 

The umbilical cord frequently falls through. For this there are two chief 
reasons : one is the abnormal presentation, which not filling the lower seg- 
ment, allows the cord to drop through ; the other is the frequent springing 
of the cord from the prsevial margin of the placenta, so that a loop is ready 
to fall through the moment the os is sufficiently open and the bag bursts. 
A gush of liquor amnii washes the cord through. 

In son)e cases of central placenta the child has been driven through the 
placenta, perforating it. This has been imitated in practice, the obstetrist 
perforating the placenta, and dragging the child through the hole. The 
part covering the os internum is sometimes thinned, and bare of placental 
structure. 
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Diagnosis. — If examination is made early during the flooding, the os uteri 
internum is often found scarcely, if at all, dilated more than is usual in 
pluriparse — and it is in pluriparse that placenta prtevia most frequently 
occurs ; but the cervix or vaginal portion is commonly thicker than ordinary. 
The finger, passed up to the os internum, will miss the head or other pre- 
senting part of the child, and thus ballottement will be obstructed or pre- 
vented, especially if the case be one of placenta centralis. In this case also 
ballottement may not be made out ; but, instead, one feels the quaggy, spongy 
placenta or a blood-clot. The cervix is generally more tender to the touch, 
and pain is often felt, during gestation, at the lower segment of the uterus, 
and on the side to which the placenta grows. Levret says the uterus, in- 
stead of being rounded or pointed, is flattened, as if divided into two parts 
as in twin-pregnancy, but the division is more on one side, causing oblique 
singularity of form ; and in the early months the patient has been conscious 
of a swelling with pain and hardness in one side. The stethoscope will, as 
McClintock and Hardy pointed out, often determine the seat of the placenta. 
Gendrin says a pulsation, not synchronous with the mother's pulse, may be 
felt at the os uteri. But these points are often difficult to realize. 

Placenta prsevia has to be differentiated from "accidental hemorrhage." 
It is usual to teach that in accidental hemorrhage the bleeding is arrested 
during a pain, whilst in placenta prsevia the hemorrhage, although continu- 
ing during the intervals, is greatly increased during the pains. Nothing, we 
believe, can be more illusory than trusting to this distinction. As Legroux 
pointed out, the hemorrhagic act is diastolic; the apparent hemorrhage is 
systolic, the blood previously efl^used being expelled during the systole. The 
htemostatic act it is which is systolic. Certainly, at the outset, there is often 
no pain in placenta prjevia ; and, as the case proceeds, active pains — that is, 
systolic contraction — will often stop the hemorrhage. 

If there is active uterine contraction, even although considerable hemor- 
rhage attend, and the cervix is expanding, the placenta or child being driven 
down, there is a fair prospect that Nature may carry the labor to a happy 
termination. 

One great differentiating symptom consists in the appearance of the blood 
discharged. In placenta prsevia it is commonly bright, arterial, whereas in 
accidental hemorrhage it is commonly black or more venous in appearance; 
and in the accidental form also there is often a serous, watery oozing, due to 
the squeezing out of the serum from the retained coagula. The seat and 
character of the pain are also different. In placenta previa there may be 
little pain, and what there is mostly low down in the uterus, vyhilst in acci- 
dental hemorrhage the pain is almost always great ; its seat is at the fundal 
or the equatorial zones, and in this seat of pain there is felt an irregular 
prominence on the surface of the uterus. 

The only conclusive sign is feeling the placenta. Hemorrhage alone is 
fallacious ; it may be due to other causes. 

Some cases present great difficulty in diagnosis. The central cases in 
which the os internum is quite covered by placenta may be recognized by 
feeling the quaggy mass of placenta interposed between the finger and the 
foetus. In cases of lateral placenta, in which a flap or edge of placenta 
grows down to the os internum on one side, this edge may occasionally be 
felt merging into the sac of the liquor amnii. But in another class of cases, 
which is more numerous, in which the placenta, although intruding within 
the lower zone, does not come within easy reach of the finger, the diagnosis 
must be mainly conjectural. Nothing is felt but the bag of membranes, and 
through it perhaps the foetus. The reality of these cases is established after 
delivery of the placenta by observing the situation of the rent in the mem- 



680 



HEMORKHAGE. 



branes. If this is found within two or three inches of the margin of the 
placenta, we have distinct evidence that this margin is dipped into the lower 
zone. This is often confirmed by the appearance of the intruding lots of 
placenta near the rent. It is often thinner from compression and commonly 
filled with extra vasated blood. 

It is often repeated that partial placenta prievia is much less formidable 
than the placenta centralis. This may be so in some cases, but we are sure 
that no rule of prognosis or treatment can safely be based upon this assump- 
tion. Collins says in the grandest and most trustworthy of all collections 
of clinical records : " I have seen the hemorrhage as profuse when there 
was merely a portion of the edge detached as where the great bulk was 
separated." Our own experience entirely confirms this statement. 

The prognosis as concerns the mother applies to three principal questions : 
1. What is the immediate danger to the woman ? 2. What is the remote 
or ultimate danger? 3. Will the case go on at once to the completion of 
delivery, or will the hemorrhage subside? 

1. The immediate danger to life from loss of blood and shock is serious, 
if the hemorrhage be profuse, if the cervix remain unexpanded, and if 
contraction of the uterus and delivery be not secured within a short time. 
Whenever, then, the loss is rapid and great, telling upon the pulse, the 
indication is strong to abandon at once the prospect of postponing labor, 
and to proceed to accelerate delivery. 

2. The remote dangers, supposing immediate sinking from hemorrhage is 
averted, arise from anaemia more or less directly. The secondary effects of 
hemorrhage are, malnutrition; nervous disorders; the local injury to the 
cervix uteri during labor ; the contusion, laceration, dispose to secondary 
hemorrhage, the inflammation, and blood-infection from the necrosis of 
tissue about the mouths of the utero-placental vessels; absorption is enor- 
mously increased in activity after hemorrhage ; phlegmasia dolens is not 
uncommon, and is sometimes of very severe type, being complicated with 
more than the ordinary degree of blood-infection ; all the other forms of 
puerperal fever are more common after placenta prsevia ; and, lastly, there 
is the prospect of imperfect involution of the uterus, chronic metritis, peri- 
metritis, and parametritis. 

The implantation of the placenta upon the lower segment of the uterus 
involves an enormous increase of vascularity of the part, and this, added to 
the imperfect development attained when labor comes on prematurely, ren- 
ders the dilatation of the cervix especially difficult and dangerous. The 
crushing, bruising, even laceration of the cervix, common to some extent 
even in ordinary labors, are much ' more to be dreaded in placenta prsevia. 
Hemorrhage from laceration is not the only danger. One, a little more 
remote but scarcely less formidable, is that of inflammation, of pyaemia, or 
septicaemia. Some of the worst cases of puerperal fever we have seen were 
the direct consequence of the injury the highly vascular tissues of the cervix 
underwent from forcible delivery for placenta praevia. 

Robert Lee records 6 cases of phlebitis out of 64 cases of placenta praevia. 

In 1864 Robert Barnes reviewed his experience of the terminations in 69 
cases. The deaths were 6 — i. e., 0.9 nearly. This proportion is much 
smaller than that usually given in statistical tables. But upon this it is 
idle to dwell, for general statistical tables drawn from miscellaneous sources 
are utterly untrustworthy in this matter. Of the six cases, one died three 
weeks after labor, of pyaemia ; one died in a few days from pyaemia follow- 
ing forced delivery, performed by a surgeon who prided himself on his 
promptitude in the treatment of these cases ; two were moribund from hem- 
orrhage when first seen ; one died of exhaustion (she had had eleven chil- 
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dren) ; one (iied of puerperal fever aggravated by brutal treatment from 
her husband; We have not been able to search our subsequent records. 
But we believe the results are not very different. 

We feel very confident that if we could always see these cases at the 
earliest stage of hemorrhage, and if they were treated on the principles we 
have laid down, the mortality would be brought very much below anything 
hitherto known. In the cases above referred to there was a series of 29 
successful cases uninterrupted by a single death. In 1884 we were sum- 
moned to 5 cases after hemorrhage had set in. All were treated after the 
method we have laid down. All the mothers and four children recovered. 

3. Will the case go on to delivery f If the hemorrhage is moderate, if the 
OS does not dilate, if there is little or no sign of uterine action, there is the 
probability of the utero-placental relations being so little disturbed that the 
pregnancy may go on, at least until the succeeding menstrual epoch. But 
this question is often practically settled by the physician, who, governed by 
his estimate of the strength of the patient, the stage of the gestation, and the 
urgency, absolute and relative, of the symptoms, may resolve to accelerate 
the labor. If the pregnancy have advanced beyond the seventh month, it 
will, as a general rule, be wise to proceed to deliver. The next hemorrhage 
may be fatal ; we cannot foretell the time or the extent of its occurrence ; 
and when it breaks out, all, perhaps, that we shall have the opportunity of 
doing will be to regret that we did not act when we had the chance. 

The Prognosis as to the Child. — This will depend very much upon the con- 
duct of the case. 

In the event of the flooding and labor coming on before the seventh 
month, of course the prospect of the child being viable is small. The risk is 
also much above the average of ordinary labors, even when it takes place 
after the seventh month. The flooding may be attended with so much de- 
tachment of placenta that the supply may be cut off from the foetus. Again, 
the imperfect development of the uterus may so retard or disorder the labor, 
that the child may perish before it can be born. Under any method of 
treatment formerly pursued, the risk was so great that Simpson and Churchill 
expressed the opinion that the hope of saving the child ought scarcely to in- 
fluence the treatment. In this view we cannot concur; we are convinced 
that a judicious application of the principles we have laid down will result 
not alone in greater safety to the mother, but also in greater safety to the 
child. It is true that, in many cases, the child is dead before there is any 
opportunity for treatment. The child dies from asphyxia, the result of the 
mother's loss of blood. This blood, which is the means of aeration of the 
child's blood, comes in too small quantity and too much impaired in quality 
to effect the necessary change. Frequently, too, the child is, as we have 
seen, premature, or it presents unfavorably ; frequently the cord is prolapsed, 
and then the child has to run the gauntlet of artificial modfes of delivery. 
Exposed to these perils, it is not surprising that the child will often perish. 
But still the broad fact remains that a considerable proportion of children 
are born alive. It is certain that some of the sources of peril to the child 
may be lessened or averted. Out of 62 cases of placenta prsevia which we 
noted in reference to this point, 23 children were born alive; and all the 
cases had been treated under favorable circumstances or in the most judi- 
cious manner. 

We indulge the hope that a better result than this may be obtained if the 
proper principles are applied, starting from the onset of the flooding. The 
total artificial detachment of the placenta before the birth of the child is 
almost necessarily fatal to it. The precipitate forcible delivery is scarcely 
less hazardous to the child, and seriously imperils the mother. We are per- 
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suaded that the old method of treatment has killed more women and children 
than the disease. 

The Treatment. 

The treatment must vary according to the nature of the case ; and cases 
of placenta prjevia vary greatly. The course to be adopted will depend 
somewhat upon whether the presentation is central or lateral. But we think 
a more practical division is into — (A) cases, partial or complete, in which 
there is active contractile power in the uterus, with spontaneous dilatation ; 
(B) cases in which the contractile power of the uterus is absent, with or 
without dilatation. 

Before describing the principles and method of treating which we have 
worked out from theory deduced from observation, and crucially tested by 
clinical experience, it is useful to point out the methods commonly in vogue 
before the publication of Robert Barnes's Lumleian Lectures. 

These methods flowed logically enough from the theories which succes- 
sively prevailed. Thus — 

1. The "unavoidable hemorrhage" theory, simple and absolute, dictated, 
as we have seen, immediate delivery, the " accouchement force.'" We have 
pointed out the fallacies of this theory, and the dangers attending the prac- 
tice it dictated. What does the accouchement force" mean? Literally and 
practically, it means violent delivery at all risks. The hand was forced 
through the cervix, dilated or not dilated ; if not dilated, at the almost cer- 
tain cost of severe injury to the uterus. This forcible entry accomplished, 
the child was then seized, turned, and extracted as promptly as possible. 
Its chance of survival was small, unless the cervix was so far dilated as to 
admit of easy and rapid delivery. 

Spiegelberg proposed bilateral incision of the cervix, if it did not dilate. 
The proceeding is unnecessary and highly dangerous. Cutting the intensely 
vascular structure must expose to hemorrhage. 

In some cases of central placenta it was advised to perforate the placenta 
and to deliver through the hole thus made. This method has been sti'ongly 
— upon the whole, justly — condemned. But we have seen a few cases in 
which the placenta was so extensively diffused over the greater part of the 
uterus that there could have been no possible way of reaching a margin 
without passing the hand high up to the fundus. Concurring in the con- 
demnation, we can imagine a case in which the practice of perforating the 
placenta might be excused. 

2. The theory of Radford and Simpson, which, assuming that the hemor- 
rhage came from the placenta, dictated the rule to detach the placenta 
wholly as earlv as possible. Some of the fallacies of this theory have been 
pointed out. *The practice based upon it is open to serious objections. In 
the first place, it assumes that the probability of saving the child is so insig- 
nificant that it need not be considered. But we have seen that, under 
judicious management, a large proportion of children are saved. The opera- 
tion consists in passing the hand, if necessary, into the vagina, then to pass 
two fingers through the cervix uteri, and with them to detach the placenta. 
This done, it was contended that Art had imitated Nature in those cases in 
which the placenta was cast spontaneously. The fallacy of this comparison 
and deduction has been already exposed. But Robert Barnes urged a fatal 
objection against this proceeding, showing that it was all but impracticable. 
In by far the greater number of cases the placenta extends higher than the 
equator of the uterus, sometimes even reaching the fundus. The fingers are 
not long enough to reach half way towards the further margin of the placenta. 
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The diameter of the placenta is rarely less than nine or ten inches ; the 
fingers can hardly reach three or four inches. In the greater number of 
cases, therefore, in which the directions prescribed have been followed, the 
placenta has not been wholly detached ; and the result, when successful, can- 
not be attributed to an operation which was not performed. This is further 
proved by the history of some of the cases narrated as examples of this 
practice. The child was born alive. It is hardly consistent with our knowl- 
edge of the conditions upon which the child's life depends to suppose that 
the child will survive if the whole placenta be detached, unless the birth 
follow the detachment very quickly. And this condition under the pos- 
tulates of the hypothesis is wanting. This objection, so obvious when simply 
stated, was not suspected by Professor Simpson or his disciples until it was 
formally enunciated by Robert Barnes. 

The entire detachment of the placenta has been urged on the ground that 
it can be executed at a stage when the dilatation of the cervix is insufficient 
to admit of turning. But if it cannot be executed without passing the hand 
through the undilated cervix, in what respect is the operation less severe 
than that of delivery by turning? It is reasonable to conclude that, since 
the forcible entry has been effected, the seizure and extraction of the child, 
as well as the detachment of the placenta, had better, in order to give the 
child a chance, be completed at the same time. This granted, the special 
character of the proceeding vanishes; it is even more severe than turning, 
which does not require the hand to be passed through the cervix. 

In conclusion, we see that the surgeon endeavoring to practise complete 
detachment of the placenta by help of two fingers passed through the os 
uteri unconsciously, but almost ex necessitate rei, fails in what he tries to do ; 
he unwittingly does very nearly what he ought to do. The hemorrhage 
stops ; he sees in his success a proof of the truth of the theory that total 
detachment of the placenta is the security against hemorrhage. But he has 
not wholly detached the placenta ; he has unconsciously given proof of the 
truth of a very diflferent theory, namely, that the hemorrhage ceases when 
that part of the placenta w^hich had grown within the lower polar zone has 
been detached. 

Cohen's Method. — Cohen, of Hamburg, regarding the central placenta 
as being the condition of chief danger, advises to detach that smaller flap of 
placenta which passes over the os internum to the opposite side from the 
main body, thus reducing a central to a lateral placenta. This proceeding, 
fundamentally distinct in its theoretical argument and in its intrinsic nature, 
has been by some writers confounded with Barnes's method, to be presently 
described. 

Barnes's Method. — The preceding discussion establishes the funda- 
mental facts that hemorrhage can only be securely arrested by the contrac- 
tion of the uterus, constringing the vessels, and favoring plugging of the 
vessels by thrombosis. All rational treatment must be based upon these 
facts. To obtain contraction is, therefore, the end to be sought. Although 
the powers of the system may still be good, the uterus will not always act 
well, especially when the labor is premature, whilst it is fully distended. To 
evoke contractile energy it is often enough to puncture the membranes. This 
done, some liquor amnii runs off; the uterus, collapsing, is excited to con- 
tract, and, being diminished in bulk, it acts at advantage. Labor being 
active, the cervix expands promptly, the placenta gets more quickly detached 
from the lower polar zone, the bared uterine vessels get closed by the retract- 
ing tissue and by the pressure of the advancing foetus. The hemorrhage 
ceases spontaneously. 
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The successive steps to be adopted may be formulated as follows: 

1. The puncture of the membranes is the first thing to be done in all cases 
of flooding before labor sufficient to cause anxiety. It is the most generally 
efficacious remedy, and it can always be applied. It is sometimes sufficient in 
itself; it does not materially interfere with the resort to further steps. The 
mode of executing it is : the patient lying on her left side, a finger is passed 
up into the os uteri, guiding a stilet, quill-pen, or a porcupine's quill to the 
membranes, whilst the uterus is supported by external pressure. This plan 
is especially useful in partial presentations; but even in central cases, if the 
cervix is not dilated, it may be resorted to by perforating the placenta. In 
these cases a long aspirator needle would be preferable. 

Before puncturing the membranes pass the catheter. A full bladder is 
pretty sure to disturb or divert the natural contractile action of the uterus. 

2. At the same time apply a firm binder over the uterus. This further pro- 
motes contraction, and, by propelling the child towards the os uteri, it accele- 
rates the expansion of the os and moderates the hemorrhage. 

3. If the hemorrhage continue, especially if the patient show signs of 
exhaustion, the os uteri being undilated, the jolug may be tried. Leroux, 
Dubois, Chailly, and many other authorities extol the plug. What has 
usually been understood as plugging consists in ramming soft substances into 
the vagina. Vaginal plugging : The things used are silk handkerchiefs, tow, 
lint, bandages, and Brauu's colpeurynter. This last is an elastic bag, which 
may be distended with air or water. As its name implies, it is a vaginal 
plug. Vaginal plugs are treacherous aids, requiring the most vigilant watch- 
ing. The plug, introduced with so much pain to the patient, soon becomes 
compressed, blood runs past it or accumulates above or around it, and the 
tide of life ebbs away unsuspected. Never leave the patient trusting to 
vaginal plugs. Feel her pulse frequently, watch her face closely, examine 
to see if any blood or tinged serum is oozing externally. Remove the plug 
in an hour at furthest, and feel if the os uteri is dilating. If it be dilating 
and the hemorrhage have stopped, you may trust Nature a little further, 
watching closely. The labor may now go on spontaneously, perhaps issuing 
in the birth of a living child. 

But the true way of plugging is to insert sponge or laminaria tents into 
the cervix uteri. This is the part that needs to be dilated. The tents com- 
mand this effect by direct stretching, and by exciting diastaltic action. 

Whenever plugging is resorted to, use especial care in watching the state 
of the bladder. Partly by direct pressure upon the urethra, and partly by 
diverted or " metastatic" nervous energy, plugging is apt to cause retention 
of urine. 

4. Expectancy has its limits. This is determined by the continuance of 
the hemorrhage and the condition of the patient. The question of resort to 
the accouchement force presents itself perhaps imperiously to the mind. But 
there are two means of accomplishing the end in view without violence, 
with more certainty, and with more safety to the patient and her child. 
The uterus must be placed in a condition to contract. The essential steps 
towards this end are, first, the free dilatation of the cervix; secondly, the 
completion of the labor. 

The first difficulty is to effect the dilatation of the cervix. Under any pro- 
cess this must take a little time. Can anything be done in the meantime 
to moderate the bleeding? Something very effectual may be done. Sepa- 
rate all the placenta which adheres within the lower zone. We shall thus get 
over the stage of danger more quickly. We remove an obstacle to the dila- 
tation of the cervix, for the adherent placenta acts as a mechanical hin- 
drance to the retraction of the lower segment of the uterus ; we lessen the 
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risk of laceration of the placenta, an accident very likely to happen in the 
ordinary course and under turning, and which by rupturing the fcetal 
vessels, adds to the peril of the child. 

The operation of detaching the placenta from its adhesion to the lower polar 
zone is as follows: Pass one or two fingers as far as they will go through the 
OS uteri, the hand being passed into the vagina if necessary ; feeling the 
placenta, insinuate the finger between it and the uterine wall, sweep the 
finger round in a circle so as to separate the placenta as far as the finger 
will reach. If you feel the edge of the placenta where the membranes 
begin, tear open the membranes freely, especially if these have not been 
previously ruptured ; ascertain if you can what is the presentation of the 
child before withdrawing your hand. Commonly some amount of retrac- 
tion of the lower zone and opening of the cervix takes place after this 
operation, and often the hemorrhage ceases. Time has been gained. The 
patient has the precious opportunity of rallying from the shock of previous 
hemorrhage and of gathering up strength for further proceedings. 

If, the cervix being noAV liberated, under the pressure of a firm binder, 
ergot or stimulants, uterine action returns so as to drive down the head, it 
is pretty certain there will be no more hemorrhage. The head acts as a 
plug from above, compressing the bare surface of the uterus. You may 
leave Nature to expand the surface and complete the delivery. The labor, 
freed from the placental complication, is resolved into natural labor. 

5. If, on the other hand, the uterus continue inert, the hemorrhage may 
not stop, and we must proceed to the next step, the artificial dilatation of the 
cervix. This is accomplished by the use of Barnes's hydrostatic dilators. 
Insert the largest size that will pass through the cervix ; distend with water 
gently and gradually, watching by the finger the efl^ect of the eccentric 
strain upon the ring of the os externum. When the bag is fully distended, 
keep it in situ for half an hour, or an hour if necessary. During this time 
the hemorrhage is commonly suspended ; probably the intrauterine portion 
of the bag presses upon the mouth of the bared vessels; certainly retraction 
or shortening of the lower segment of the uterus goes on, which is the 
direct means of closing these vessels ; and under the combined effect of 
pressure from below by the dilator and from above by the binder, the con- 
tents of the uterus are kept in close contact with its inner surface, thus 
maintaining pressure on the vessels of the cervix, and stimulating the whole 
organ to contract. Legroux, guided by the observation that liemorrhage 
occurs during uterine diastole puts the patient in the vertical position during 
uterine relaxation, so as to keep up the pressure of the contents of the 
uterus upon the cervix. He relates a case in which this practice perfectly 
succeeded. But it is obvious that the upright posture adds to the danger 
of syncope. The bags accomplish the purpose better and more safely. 
When the cervix is freely open the bag may be withdrawn. 

Again we may pause and observe if Nature is able to carry on the work. 
If contraction persist, if the head present, the labor is now essentially 
normal, and may be allowed to go on without interference. But we must 
watch closely. 

6. If contraction is inefficient, if hemorrhage goes on, if another part 
than the head present, w'e must carry our help further. We must do what 
Nature cannot do; we must deliver. If the head present, it is generally 
best to put on the forceps, then pulling gently in the axis of uterus and 
pelvis, keep the head upon the os uteri for awhile, until it is felt that the 
expansion is sufficient to permit it to pass without undue force. 

If the shoulder or breech present, we deliver by seizing the nearest leg and 
extracting. This can almost always be done without passing the hand into 
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the uterus. Braxton Hicks's bimanual operation here finds one of its most 
useful applications. It avoids the danger of forcing the hand through an 
imperfectly developed, imperfectly expanded cervix, and abnormally vascular 
structure. Having seized a leg, it must be drawn down gently, so as to bring 
the half-breech into the cervix. Axial traction must be so regulated as to 
bring the trunk through with the least amount of force. Whilst delivery is 
going on, the hemorrhage is generally arrested. Rapid extraction involves 
a certain amount of violence and shock. Gentle extraction, giving the cervix 
time to dilate gradually, avoids this evil. 

7. As soon as the child is born, readjust the pressure upon the uterus; 
and, if there is no hemorrhage, allow three or four minutes for the system 
to rally before attempting to remove the placenta. If hemorrhage occur, 
and the placenta does not pass on fair compression of the uterus and traction 
on the cord, the hand must be passed into the uterus to detach it. The por- 
tion growing to the equatorial zone is not always readily cast. Examine 
the placenta carefully on its uterine surface to see if it is entire. 

In every labor the cervix, having to suffer great distention and contusion 
under the passage of the child, and possessing less contractile elements in 
its structure, is liable to paralysis for a time. This condition is more likely 
to occur in labor with placenta prsevia, and it is doubly dangerous because 
the cervix is so near -the placental seat. Here is another reason for sparing 
the cervix to the utmost. 

The history and management of hemorrhage after the completion of labor, 
complicated with placenta prievia, merge into the conditions of post-partura 
hemorrhage generally ; the special point to remember being that the after- 
hemorrhages of placenta preevia are likely to be even more urgent, and thus 
to require more vigilance and more resolute treatment. 

The chief facts in relation to placenta prsevia may be summed up in the 
following series of physiological and pathological propositions. Abounding 
clinical observations recorded by ourselves and others attest their truth. 

A. Series of Physiological Propositions. 

1. The hemorrhage comes mainly from the bared uterine surface, and is 
arterial. 

2. In the progress of many labors with placenta prsevia, there is a period 
or stage when the flooding becomes spontaneously arrested. 

3. This haemostatic process does not depend upon total detachment of the 
placenta, nor upon death of the child, nor upon syncope of the mother, nor 
upon pressure upon the lower segment of the uterus bared of placenta, although 
one or more of these conditions may favor it. 

4. The one constant condition of this physiological arrest of the flooding 
is contraction of the uterus, active or tonic. 

5. This physiological arrest of flooding is neither permanent nor secure 
until the whole of that portion of the placenta which had adhered within 
the lower zone is detached, this being the portion which is liable to be sepa- 
rated during the opening of the lower segment of the uterus to the extent 
necessary to give passage to the child. The limit of dangerous placental 
attachment corresponds to the equator of the child's head. Below this, the 
circle so indicated, the lower segment must dilate; above this circle the 
placental attachment is normal, and need not expand. This physiological 
boundary line is identical with Bandl's ring. 

6. When this stage of detachment has been reached, there is no physio- 
logical reason why any further detachment or flooding should take place 
until after the expulsion of the child, when, and not till then, the remainder 
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of the placenta which adheres to the middle and fundal zones of the uterus 
is cast off, as in normal labor. 

7. Adhesion of the placenta over the os uteri internum impedes the regular 
dilatation of the part; and, consequently, whilst such adhesion lasts, the 
orderly course of labor is hindered. 

8. Injury and inflammation of the uterine structures, particularly of the 
cervix, are especially likely to supervene upon delivery in placenta prievia. 
One of the purposes intended by ^Nature in fixing the seat of the placenta 
in the fundal and equatorial zones is the preservation of the parts, rendered 
highly vascular by connection with the placenta, from the distention, 
pressure, and contusion attending the passage of the child. 

B. Series of Therapeutical Propositions. 

1. The greatest amount of flooding frequently takes place at the com- 
mencement of labor, and frequently even befor^there is any clear indication 
of labor. The cervix is always, from its being near the seat of the pla- 
cental attachment, highly vascular, and is frequently at this stage very rigid. 
Any attempts to force the hand through this structure at this stage, to de- 
tach the whole placenta or to deliver, must be made at the risk of injuring 
the womb. The dragging the child through the cervix when in this condi- 
tion, even when it has not been necessary to pass the hand into the uterus, 
is a proceeding affording slender chance of life to the child, and fraught 
with danger to the mother. 

2. The entire detachment of the placenta is not necessary, and is not to 
be depended upon, to insure the arrest of the hemorrhage. 

3. Since the dilatation of the cervical portion of the womb must take 
place in order to give passage to the child, and since, during the earlier 
stages of this necessary dilatation, hemorrhage is liable to occur, it is desir- 
able to expedite this stage of labor as much as possible. 

4. In cases where labor appears imminent, with considerable hemorrhage, 
whilst the os internum uteri is still closed, the arrest of the flooding and the 
expansion of the os may be promoted by plugging the vagina, especially the 
cervix, and by the use of ergot. 

5. Since a cross-presentation or other unfavorable position of the child at 
the OS internum is apt to impede or destroy the regular contractions of the 
uterus, which are necessary to arrest the flooding, it is mostly desirable to 
deliver as soon as the condition of the os uteri will permit. 

6. In some cases the simple use of means to excite contraction of the 
uterus, such as ergot, rupturing the membranes, or the employment of gal- 
vanism, may suffice to arrest the hemorrhage. 

7. In some cases in which it is observed that the os uteri has moderately 
expanded — namely, to a diameter of 1.25 in., or 4 cm. — the placenta being 
felt to be detached from the lower zone, and the hemorrhage having ceased, 
it is not necessary to interfere with the course of the labor, now become 
normal. 

8. At the critical period, when the total detachment of the placenta or 
forcible delivery is dangerous or impracticable, the introduction of the index 
finger through the os, and the artificial separation of that portion of the pla- 
centa which lies within the lower zone of the uterus, is a practicable and 
safe operation. 

9. The artificial detachment of that portion of the placenta which adheres 
within the lower zone will at once liberate the os internum from those 
attachments which impede its equable dilatation, and, by facilitating the 
reo-ular contraction of this segment of the uterus, favor the arrest of hemor- 
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rhage, and convert a labor complicated with placenta prsevia into a natural 
labor. 

10. The immature uterus, partly paralyzed by loss of blood, cannot always 
be trusted to assume the vigorous action necessary to effect delivery ; it is, 
therefore, often desirable to aid by dilating the cervix artificially ; this can 
be done safely and quickly by the caoutchouc watei'-dilators. 

11. Sufficient dilatation being attained, delivery may, if necessary, be 
accelerated by forceps, turning, or craniotomy, according to the special indi- 
cations afforded by the condition of the child. 

Post partum Hemorrhages. 

It is convenient to include under the title post-partuvi hemorrhage all the 
hemorrnages which occur from the birth of the child, and during the suc- 
ceeding twenty-four hours. These latter may be further distinguished as 
primary post-partum hemorrnages. 

But hemorrhages may occur after this period, and at any time for a month 
or more. These may be distinguished as ''puerperal hemorrhages," or as 
secondary post-partum hemorrhages. 

It is difficult to draw a strict physiological line between these two. But 
an arbitrary line thus drawn has a clinical value. Theoretically, the dis- 
tinction may be stated thus : That is primary post-partum hemorrhage which 
takes place whilst the uterus, recently disburdened, still retains its muscular 
fibre unaltered. At the end of twenty-four hours, or nearly, the involution- 
process has generally begun ; from this time is the period of secondary 
hemorrhages. 

In practice, we have to prevent or to treat (a) hemorrhages whilst the 
placenta is retained ; (b) hemorrhages persisting or breaking out after the 
placenta is removed. These two constitute primary hemorrhage; and 
primary hemorrhages may be usefully subdivided into (1) immediate, and 
(2) those which occur later, from the uterus relaxing again after apparent 
firm contraction had been attained. These may be called paido-post-partum 
hemorrhages, (c) Hemorrhages which persist or break out after twenty-four 
hours from childbirth. These constitute secondary hemorrhages. 

(a) The hemorrhages which break out before the removal of the placenta 
have been discussed in the chapter on the management of the after-birth 
stage of labor. 

(6) Although in most cases flooding will cease when the after-birth has 
come away, still it not seldom happens that flooding will persist or break 
out afterwards. Many of the causes which lead to hemorrhage during the 
after-birth period may continue to act after the placenta is removed. Almost 
all these causes have for one important effect to impair the contractile energy 
of the uterus. 

The causes of primary post-partum hemorrhage may be divided into two 
classes: (1) those antecedent to the labor; (2) those which arise during and 
after the labor. 

The first order of causes often lie deep in constitutional peculiarities. 
Foremost amongst these is the mysterious hemorrhagic diathesis. Some women 
are by nature " bleeders." All through pregnancy and labor these women 
are likely to be the subjects of hemorrhage. Under the peculiar conditions 
of the blood, of the vascular apparatus, and other special conditions, the 
hemorrhagic diathesis is pretty sure to assert itself 

Other remote antecedent or predisposing causes have been described in 
the chapters on the physiology and pathology of gestation ; we may recall 
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some of the principal causes. Albuminuria has been shown by Blot and 
Chantreuil to be a potent predisposing cause. The correlated condition of 
the blood is, in fact, constantly favoring extravasation at the weak points of 
the utero-placental vascular system. Then there are spamenia, leucocv 
themia, hepatic sluggishness or obstruction, some diseases of the heart and 
lungs. Cullen insisted forcibly on the evil influences of alcoholism. " All 
our drunkards," he said, " have their blood more fluid than natural, and are 
liable to hemorrhages." Again, delicately nurtured women, who have cul- 
tivated the emotional element at the expense of physical development, are 
especially prone to disordered labor, to hemorrhage, and the other accidents 
of childbirth. In such women there is a want of due relation between 
nervous and muscular power. 

2. The Immediate Causes, or those arising during Labor. 

The main security against hemorrhage lies in the orderly course of labor. 
If the labor be so conducted as not to disturb the due sequence and correla- 
tion of the acts which govern the labor, the risk of hemorrhage will be small. 
But, true as this aphorism is, we are not hastily to conclude that the preser- 
vation of this orderly sequence is always in the power of the physician. In 
the case of healthy women, no disturbing cause intervening, the labor pro- 
ceeds in due order, if only the physician will abstain from interference. But 
in not a few cases of healthy women, as in many who are not healthy, adverse 
conditions have existed before, or arise during the labor, w^hich there has 
been no opportunity to obviate. The physician has to deal with them as he 
finds them, doing his best to remove them or to overcome them. Under the 
combined action of these adverse conditions and of the treatment required, 
the normal sequence and correlation of the parturient forces are unavoidably 
disordered ; hence hemorrhage. 

Amongst the most eflBcient causes of this class are : Antesthesia, induced 
by chloroform or ether ; emotion ; lingering labor, especially when artificial 
intervention is required, as from malposition, or malproportion ; hemorrhage 
during the first and second stages; premature rupture of the membranes; 
injudicious voluntary eflPorts, as forcible bearing-down whilst holding on a 
towel tied to the bedpost. Voluntary efforts in aid of labor should wait upon 
the involuntary reflex eff()rt. If made independently, they wear out the 
nervous power and impede rather than help the reflex w'ork. Protracted 
labors, labors with plural births in which the placental area is doubled, 
whilst the muscular power is weakened, are especially apt to entail hem- 
orrhage. Undue haste in extracting the placenta, retention of urine, 
retroflexion of the uterus, fibroid tumors or polypus strongly dispose to 
hemorrhage. 

Hemorrhage after the removal of the placenta may proceed from the fol- 
lowing sources: (1) from the bared placental site; (2) from laceration of 
the cervix uteri ; (3) from injury to the vagina or vulva, as from thrombus 
or laceration. 

The treatment of hemorrhage — prophylactic, arrestive, and restorative — 
must be based upon a rational study of the phenomena which precede and 
accompany it — that is, upon the physiological history of pregnancy and 
labor. 

What are the means which Nature employs to prevent and to arrest 
hemorrhage ? 

1. The first is active contraction of the muscular wall of the uterus. The 
contracting muscular fibres surrounding the arterial and venous canals close 
them tightly in proportion to the vigor of the contraction. To obtain this 
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contraction is the greit aim of the obstetrist. To many it is the only aim, 
being ignorant of or distrustful of the value of any other. In this they fall 
below the level of physiological law, which has yet other resources. 

At first this contraction is rhythmical, partly peristaltic and partly reflex. 
But presently, active contraction settles into passive or tonic contraction, by 
which the volume of the uterus is permanently reduced. This resembh-s 
elastic contraction, and has been likened by Leroux to a spring (ressort). 
When this tonic contraction has been established, the patient is secure 
against a return of hemorrhage — unless, indeed, we except the " peculiar 
form of hemorrhage" described by Gooch. This keen observer, admitting 
that " contraction prevents hemorrhage by occasioning a sufficient closure of 
the vessels to resist the ordinary force of the circulation," supposes that if 
the force of the circulation be extraordinarily great, it would be able to 
overcome the ordinary closure of the vessels. He gives a striking case in 
illustration. The patient showed marked fulness — or, as we now express it, 
high tension of the vessels — before labor. 

2. The Uterine Arteries have a Certain Retractile Property. — Shrinking 
inwards when severed, their mouths become narrowed, and the formation 
of thrombi is favored. Marey also showed that the arteries shrink generally, 
their calibre lessening. Hales, first by experiments, showed that abundant 
hemorrhage lowers arterial tension ; that on reinjecting blood tension rose 
again. But it also depends upon the duration of the subtraction or of the 
injection of blood, for the arterial system, if distended suddenly, quickly 
throws into the veins the excess of blood received. Inversely, if the arteries 
have sustained a rapid subtraction of blood, they quickly repair the loss by 
calling upon the venous system. 

Thus there is accommodation under hemorrhage. If the vessels fill, 
accommodation is by relaxation of the vessels ; if there is hemorrhage, there 
is accommodation by contraction. 

3. When the nutritive developmental attraction of blood to the uterus is 
suddenly cut short by the separation of the child and placenta, there ensues 
an equally sudden diversion or raptus of the blood-current away from the 
uterus into the general or systemic circulation. In this diversion lies an 
effective security against hemorrhage. An illustration of this is seen in the 
counterpart or correlative diversion of blood from the umbilical arteries of 
the child when the placental connection with the uterus is cut oflf. The two 
circulations, maternal and foetal, hitherto irresistibly drawn to meet at one 
focus, the one to bring life-elements, the other to seek them, at once turn 
aside into different routes as soon as the life of the child is secured by inde- 
pendent means. Thus, blood no longer running into the uterine arteries, 
stagnation follows, and hence another provision for plugging the vessels by 
clotting. 

Robert Ferguson dwelt much upon coagulation as a security. "It ap- 
pears," he says, "to be the sole means of safety in those cases of intense 
flooding in which the uterus flaps about the hand like a wet towel. Incapa- 
ble of contraction for hours, yet ceasing to ooze out a drop of blood, there is 
nothing apparently between life and death but a few soft coagula plugging 
up the sinuses." 

4. Th is diversion of blood from the uterus, and clotting of blood in the 
uterine vessels, is further promoted by the rapid lowering of the nervous and 
vascular tension which follows delivery. The heart beats less forcibly; the 
impetus of blood in the aorta is diminished. 

5. A special haemostatic property is found in the blood itself. The ordi- 
nary blood of pregnant women contains more fibrine than is found in non- 
pregnant women ; and Andral demonstrated that the proportion of fibrine^ 
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and hence the coagulability of the blood, increased ^vith the quantity of 
blood lost. 

6. Then another resource Nature still holds in reserve, and that is the 
temporary lowering, approaching to suspension, of the heart's action under 
syncope. Under this state coagulation in the uterine vessels is further 
favored, so that when the heart resumes its action the vessels are closed. The 
situation is perilous in the extreme ; life trembles in the balance ; the 
slightest shock, further loss of blood, ever so small, may turn the scale 
against hope. t 

It is in the careful clinical study of all these ccmditions, excepting the last, 
separately and in their solidarity, that we must seek indications for treat- 
ment. In a typical labor, all these conditions are factors of one great con- 
servative process. They are indissolubly as-sociated, coming into play simul- 
taneously or nearly so, and if one factor fails, especially contraction, the rest 
also commonly fail. 

The most constant phenomenon in hemorrhage is loss of contraction of the 
uterus. This is recognized under the terms atony, inertia, paralysis. Tem- 
porary paralysis is the best term. The paralysis is duplex ; there is failure 
of centric nerve-force, so that there is imperfect action of the diastaltic func- 
tion; there is failure of the uterine inherent contractility dependent upon its 
proper ganglionic nervous system. 

When the uterus relaxes, after having been contracted, one thing follows. 
The expansion of the uterine walls opens up the vascular channels in their 
substance, and thus exerting a suction-force, blood is drawn into them from 
the arterial system certainly, and probably also from the venous' system. 
When contraction comes, part of this blood may be driven into the systemic 
vessels, but the greater part is discharged into the uterus and is lost as 
hemorrhage. This process being repeated, the blood is thus, by a scarcely 
exaggerated figure of speech, pumped out of the body. Often, again, emo- 
tion, the dread of flooding, taking off" the inhibitive action, determines blood 
to the uterus and adds force to the local hemorrhagic factors. 

The immediate general effects of bleeding are: 1. To disturb the balance 
between the circulating and respiratory systems. 2. To promote the influx 
of fluids from all parts of the body into the venous system. 3. To promote 
the tendency to the separation of fibrine. 4. Syncope. 5. Convulsion of the 
muscles from the removal of nervous control, muscular irritability being 
retained. 6. Fall of animal temperature. 

The Symptoms, Diagnosis, and Prognosis op Hemorrhage from the 
Uterus. — The first warning often is the complaint of the patient that she 
feels blood flowing from her. This should never be disregarded. Examine 
the parts and the linen immediately. You will often see a thin stream of 
florid blood trickling down. You feel for the uterus, and find that it rises 
above the pubes, perhaps above the umbilicus — that it is flaccid, or presents 
irregular, hard prominences which shift their position under your grasp. On 
compressing the fundus firmly, blood and clots may be forced out of the 
vagina. If the uterus is not brought to contract by the usual means, you 
pass your hand into the cavity, and feel that it is full of blood partly clotted ; 
you feel the enlarged cavity; you feel the flabby walls. When the inertia 
is complete, it is sometimes difficult, by external manipulation, to make out 
the uterus at all. You miss the hard globe, and this negative sign is all. 
When the uterus has reached its full measure of distention, spasmodic con- 
traction is sometimes excited, and a furious rush of blood is poured forth. 
Alternate contractions and relaxations, pain attending, and tenderness on 
grasping are certain signs of hemorrhage from atony. Blood may issue in 
a considerable stream, or by gushes mixed with loose clots. Or it may simply 
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ooze in a thin stream ; in this case the discharge is often watery. A watery 
discharge tinged with blood, if occurring immediately after the expulsion of 
the placenta, may sometimes be liquor amnii ; but if occurring at other times, 
and in connection with signs of general depression, it indicates internal 
hemorrhage, with retention of clot, the serous element being squeezed out 
and flowing externally. These are the local signs. 

The general signs are scarcely less marked. Bleeding often goes on m- 
sidiously, the woman not complaining. But this calm may be illusory. In 
extreme cases a degree of shock, of collapse, is conspicuous ; the face is pale, 
white, waxy, and cold ; the whole surface is cold, the pulse is frequent, feeble, 
thready, sometimes not to be felt. Hales established that the pulse became 
more frequent by hemorrhage. Marey showed that, at the same time, there 
was feeble tension (see Fig. 157). The sudden penetration of blood in the 
arteries swells the fulness of the pulsation and causes dicrotism. This is the 
more marked in proportion to the rapidity of the loss. 



Fig. 157. 




SPHYGMOGBAM OF A CASE OF POST-PARTUM HEMORRHAGE. (FaNCOUET BaRNES.) 

If hemorrhage is very abundant, a contraction of vessels is produced 
which restores tension, and causes disappearance of the increase of fulness 
of pulse, more especially since the radial, like all arteries, undergoes a dimi- 
nution of calibre, which by itself would render the pulsations weaker. It 
is this kind of shrinking of the vessels which J. Hunter observed in animals 
bled to death, which led him to the discovery of the contractility of the 
arteries. 

There is an indescribable sense of oppression in the chest. The woman 
calls out for air, will have the windows open, insists upon sitting up, some- 
times would even get out of bed ; the respirations rise to 30, 36, or even to 
40 in the minute, they are laborious ; she tosses her arms about, says " she is 
sinking through the bed ;" is more or less delirious; her perception of ex- 
ternal objects is often dulled, or her appreciation of them is distorted ; par- 
tial blindness, double vision, sometimes complete amaurosis set in, the pupils 
dilate, the iris seems paralyzed ; she ceases at times to recognize the people 
about her ; she complains of intense headache, noises in the ears, sometimes 
is deaf; she can hardly swallow, unless the fluid be poured into the back of 
the mouth. So great is the loss of nerve-power that every organ seems 
paralyzed. Brandy, beef-tea, medicines lie inert in the stomach, until re- 
jected by vomiting. The uterus refuses to act under any stimulant ; perhaps 
the sphincters relax, feces and urine being voided. The woman rejects help ; 
by word or sign entreats to be let alone ; she would willingly die undisturbed. 
From this state, desperate as it seems, she may recover. If the bleeding 
stop for awhile, slowly there is gathered up a little nerve-force ; life that 
seemed ready to flit, holds its seat, feebly, it is true, and if no fresh loss or 
shock occurs, she may rally. 

But if these signs are followed by marked collapse, contracting features, 
short gasps, sighing or sobbing inspirations, which indicate that the chest- 
walls are unable to expand and make but an imperfect attempt to take in 
air, then quickly collapse ; and if convulsive movements occur, the case is 
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indeed desperate. Restorative means, which will be described, offer the only 
prospect. 

The favorable signs are returning warmth and moisture of the skin, dis- 
position to swallow, steady pulsation at the wrist, contraction of the uterus, 
a more tranquil respiration, a feeling of hopefulness and courage, a clearer 
perception, a more accurate and steady judgment. 

Now we have to interpret the physiological significance of these symptoms, 
with the view to draw from them principles of treatment. 

Under analysis and synthesis these symptoms may be summed up in the 
following classification: 

We can hardly form a useful judgment of the extent to which the hemor- 
rhage has affected the patient from noting the quantity of blood lost. It is 
not easy to measure or to estimate this loss; and the effect upon the system 
has no constant relation to the quantity of blood lost. But there are certain 
physiological data, not diflScult to note, which mark with sufficient accuracy 
the successive stages of danger. 

Hemorrhages may be divided into three stages or degrees, marked by the fall 
of the reflex function. In ih.Q first degree, the diastaltic function is maintained 
in its integrity ; but it is disordered in its action. There is, however, ready 
response to the ordinary irritants. In the second degree there is a sensible 
loss of reflex activity. The response to ordinary and even to extraordinary 
irritants is feeble and uncertain. In the third degree there is suspension or 
nearly extinction of the diastaltic function. In this degree, vomiting, yawn- 
ing, raj)id, feeble, intermittent, vanishing pulse, syncope, loss of temperature, 
may be the forerunners of death. Paul Bert says the only constant sign of 
imminent death is convulsions. 

The Application to Treatment in the First Degree. — We look to the diastaltic 
function to stop bleeding by inducing contraction of the uterus. This appeal 
is made in three ways: through the brain by giving confidence to the patient, 
thus enlisting on our side the aid of the emotions; through the spinal or 
respiratory system, by exciting the peripheral nerves, as by the application 
of the child to the breast; by cold suddenly applied to the abdomen; by 
compression of the uterus; by cold and heat applied separately or alternately 
to the interior of the uterus, as Tyler Smith advised. These mechanical 
measures are powerfully aided by certain medicines. If we observe that the 
hemorrhagic pulse indicates over-excitement of the heart, and that uterine 
colic indicates that the action of the uterus is perverted or disordered, the 
greatest advantage is drawn from opium, digitalis, and bromide of potassium. 
Here, also, ergot is at times of use. 

It is, however, generally recognized that the best time to give ergot is near 
the end of the expulsive stage of labor — that is, in anticipation of hemor- 
rhage. It is contended that the specific action of ergot works better if given 
in aid of the natural contractions of the uterus, and that thus permanent 
contraction is more likely to set in. As a clinical fact, however, it often dis- 
appoints, and sometimes it even does harm by disturbing the harmony of the 
parturient efforts. We believe that the value of ergot is much increased by 
combining with it digitalis; and quinine, a valuable oxytocic, may also use- 
fully enter into the prescription. The following formula may be adopted : 
Liquid extract of ergot, rri xx-xxx; tincture of digitalis, r(i xx; tincture of 
quinine, a] ; tincture of cinnamon, 3 ss ; water, 5 ijs. This dose may be repeated. 

Turpentine is a valuable htemostatic. It may be injected into the rectum 
in the proportion of one ounce of turpentine to five of mucilage or gruel. 
J. W. Bradley^ reported excellent results from turpentine given by mouth. 



1 Lancet, 1861. 

38 
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We can bear testimony to its use, but it is difficult to administer it in this 
way. It might be usefully injected into the uterus. 

In severe cases, ergotine may be injected subcutaneously. 

In the second degree the difficulties are increased. The diastaltic function 
is weakened. It must be coaxed, not overridden. Ergot, quinine, digitalis 
may still be useful. But it cannot be too emphatically declared that ergot 
is incapable of giving strength to the spinal centre; that it can only stimu- 
late it, just as whip and spur goad the jaded horse. If pushed beyond a 
moderate degree, ergot then only tends to depress, to exhaust. Hence it is 
not rare to see its use, in the conditions described, followed by vomiting, 
spasmodic action of the uterus, and even by sensible depression of the heart. 
The rule should be: give ergot early after the expulsion of the child, where 
hemorrhage is apprehended; repeat it as soon as hemorrhage declares itself; 
but, if it fails to act promptly, give no more. We must turn to surer means. 

Direct compression of the iderus acts in two ways: first, by mechanically 
closing the vessels; secondly, by exciting diastaltic contraction. 

The uterus may be compressed in several ways: 

1. By grasping the uterus through the abdominal wall. 2. By pressing 
it strongly back against the spinal column, the patient lying on her back. 
This acts, also, by compressing the aorta. Plolicquet compressed the aorta 
against the spine. This was adopted by Baudelocque, Chailly, Caseaux, and 
others. 3. G. Hamilton^ advised the following: The fingers of one hand 
introduced into the vagina are placed under the uterus; then, with the other 
hand upon the uterus externally, the organ is firmly compressed between 
the two hands. The cavity is thus closed by the anterior and posterior sur- 
faces being flattened together. It is an excellent plan. 4. Gooch's plan. 
Gooch passed a hand into the uterus, and, applying it to the placental site, 
compressed the wall between the hand inside and the hand outside. The 
plan is no doubt effectual, but it is not so good as Hamilton's. The intro- 
duction of the hand into the uterus is not free from danger. It has been 
fatal. 

Compression of the uterus, skilfully performed, checks bleeding, and gives 
time to rally strength and for the administration of restorative remedies, as 
alcohol, ether, ammonia, cinnamon. Thus the diastaltic force may be re- 
stored. Cold may help. A lump of ice may be applied to the belly, to the 
vulva, inside the vagina, or, better still, as Levret did, inside the uterus. 
But it is essential to know that, in severe cases, cold may be hurtful. Bleed- 
ing, we know, reduces the body-temperature. Under the loss of balance 
between the respiratory and circulatory systems and the diminished volume 
of blood, the animal heat is with difficulty maintained. Cold, artificially 
applied, therefore, adds to the depression. Physiological and clinical obser- 
vations thus alike urge extreme caution in the use of cold. It is the agent, 
of all others, most abused. We have seen many cases of metritis and puer- 
peral fever which we could trace to no other cause than the abuse of cold 
and wet and kneading. Bence Jones and Dickinson ^ found that cold 
douches lowered the pulse. Breathing cold air has the like eflfect. Heat 
raises the pulse. 

The rule as to cold, then, should be like that as to ergot. If it fail to act 
promptly, give it up. Now, the indication is clear to economize the nervous 
energy, trying to reawaken the diastaltic function by heat. This is done by 
applying hot bottles or flannels to the skin, by injecting water at 100° F. 
to 110° F. into the uterus. 

1 Edinburgh Medical Journal, 1861. 
^ Journal of Physiology, vol. i. 
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The uterine tube is carried fairly into the uterus, and a current is gently- 
propelled during a minute. Carbolic acid, in the proportion of one per cent., 
may be usefully added. Besides its antiseptic action, I have observed that 
it exercises some astringent action. A better thing still is probably a solu- 
tion 1 in 2000 of corrosive sublimate. If the hot water fail, it may be useful 
to alternate with an injection of iced water. During this manoeuvre the 
hand should maintain compression of the uterus. And in combination with 
this the aorta may be compressed. The patient is on her back. The uterus 
grasped in both hands, part of one hand presses the aorta against the left 
side of the spinal column. Kiwisch, Hohl, Boer, object that pure compres- 
sion of the aorta on Ploucquet's plan is not effective, that the blood goes round 
by the spermatic arteries, and that the real good is due to compression of the 
uterus. It ought certainly not to supersede compression of the uterus. 

If the uterus still refuse to contract, things are lapsing into the third 
degree, in which the diastaltic function is in abeyance. It may return if the 
hemorrhage can be stopped for awhile. In the meantime we must appeal to 
other factors which nature holds in reserve. She may answer to an appeal 
made to the vis insita, that essential contractility which the uterus preserves 
for some time independently of the spinal centre. The interior of the uterus 
■may slirink under styptic applications; the mouths of the vessels may be 
blocked by coagula. We may then gain respite enough to resort to restora- 
tive measures, and thus to allow muscular contraction to return. 

Of the remedies that now present themselves, the most scientific is Fara- 
dization. The experiments of Kadford, Robert Barnes, and Mackenzie, 
demonstrate that, under this power, the uterus can be made to contract, even 
when it resists the influence of what may be called the diastaltic remedies. 
We used it assiduously on many occasions, sometimes succeeding in inducing 
permanent contraction, sometimes not. Practical objections prevailed with 
us to give it up. Except in hospital practice, the apparatus is not likely to 
be ready on the emergencies that call for action ; for the most part the con- 
tractions induced were transitory, ceasing when the circuit was broken, and 
whilst using it the more valuable compression of the hand had to be aban- 
doned. Private reports inform us, however, that it acts satisfactorily. Dr. 
Kilner adduced strong evidence in its favor before the Obstetrical Society, 
1884. We would, therefore, encourage further trials. 

Failing, then, to induce muscular contraction of the uterus, we are driven 
to choose agents that corrugate the inner wall of the uterus, and thus close 
the gaping mouths of the vessels. This corrugation, if not a perfect equiva- 
lent to contraction, for the time answers the immediate object of stopping 
the hemorrhage. 

It is often useful to reanimate the patient before resorting to manipulative 
proceedings. In extreme debility, the absorptive power of the stomach is 
lost ; stimulants swallowed are soon rejected, or if retained for awhile are 
not absorbed. The most excellent plan is to inject a drachm of sulphuric 
ether under the skin. The rallying effect of this is sometimes surprising. 
It may be repeated, if necessary, several times. 

Practically there are two styptics which claim attention: iodine and iron. 
The older authors give accounts of vinegar, lemon-juice, and other agents 
having been used as injections, or by plugs soaked with the styptic. Smellie 
says: "The vagina may be filled with tow or rags dipped in vinegar in 
which a little alum or saccharum saturni hath been dissolved ; nay, some 
inject proof spirits warmed, or, soaking them up in a rag or sponge, intro- 
duce or squeeze them in the uterus to constringe the vessels." But all these 
things fell into disuse. 
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Hohl says injection of perchloride of iron was first used by D'Outrepont.' 
Kiwisch warmly praised it. Professor Faye, of Christiania, says (1874) that 
he has used it in his maternity since D'Outrepont's time. Still it remained 
practically neglected on the continent, and quite unknown in this country 
until Robert Barnes introduced it. In the Lettsomian lectures on placenta 
previa (1857), after a fair amount of experience, he recommended the 
practice. In publishing the "Obstetric Operations" he felt strengthened in 
his conviction that the agent was capable of saving life in emergencies other- 
wise hopeless. Now, after lengthened experience of his own, confirmed by 
the testimony of many practitioners in all parts of the world, and notably 
in London and Dublin, we feel justified in formally recommending the prac- 
tice. Amongst those who have testified in its favor are A. Farre, Dr. Brax- 
ton Hicks, Dr. Lombe Atthill, master of the Rotunda Hospital, Dr. John 
Byrne, and Dr. Playfair. These and many other distinguished obstetrists 
have used it, because they found that women were liable to die of hemor- 
rhage under what are styled the " ordinary means." 

Iodine proposed by Dupierris'^ has been much used since. It is a valu- 
able styptic. But from comparative trials we have made of it with iron, we 
are satisfied that it is less trustworthy in severe cases. In minor cases it 
may be used after injecting hot water. The formula is, tincture of iodine 
§ij, water gviij. 

The formula for the iron-styptic is : solid ferric chloride gj, dissolved in ten 
ounces of water; or of the liquor ferri perchloridi fortior (Ph. Br.) sjss. ; 
water, .gviijss. The rules in using it are: (1) be sure that the uterus is 
empty of placenta, blood, and clots; (2) compress the body of the uterus by 
the hand during the injection; (3) have two basins at hand, one containing 
hot water, the other the ferric solution, pump water well through the syringe 
(a good Higginson's will do) so as to expel air, then pass the uterine tube 
into the uterus, and inject first hot water so as to wash out the cavity and 
give a last opportunity for evoking diastaltic contraction ; then shift the 
receiving end of the syringe into the ferric solution, and slowly, gently inject 
about seven or eight ounces, carefully keeping up steady pressure on the 
uterus throughout and afterwards. 

An objection, not without force, has been raised to injection, namely, that 
it may excite contraction of the uterus, and this contraction may drive fluid 
along the tubes. To meet this we devised large vulcanite tubes perforated 
at the uterine end, which was loosely packed with sponge saturated with the 
ferric solution. When introduced, a piston run down compresses the sponge, 
and the fluid exudes into the uterus. The plan has its use, but it is less cer- 
tain than a gentle stream flowing over the whole surface. We now use a 
strong glass tube, channelled on Neugebauer's plan, which insures the ready 
return of fluid from the uterus. Some physicians have advised sponge- 
swabs. These are bad. 

When the hemorrhage is associated with fibroid tumors, the equable con- 
servative contraction of the uterus is almost always frustrated. In these 
cases it is especially desirable to resort to styptic injections at an earlier stage. 

Now It IS right to consider the dangers associated with ferric injections. 
These Robert Barnes examined in a memoir brought before the Obstetric 
Section of the International Congress, 1881. In the discussion no facts were 
adduced in proof of the danger of the practice. The cases in which death 
has followed the method have been subjected to a rigorous analysis bv Dr. 
Pollard.^ ^ 

1 Beitrage zur Geburtsh., 1846, 

2 North American Med.-Chir. Kev., 1857. Brit. Med. Journ., 1880. 
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Analyzed, the dangers that have been urged may be classed as follows : 
(1) those accidents which are common to all intrauterine injections, and 
which have even attended other obstetric manoeuvres. After great losses of 
blood, women have died from shock or syncope occasioned by passing the hand 
into the uterus; by suddenly sitting up, during the grasping of the uterus 
from without, under the simple injection of cold water. If, during the deep 
depression following severe hemorrhages, the slightest disturbance may pre- 
cipitate death, it is not easy to understand how a simple injection of cold 
water, which in itself is capable of causing death, should be made more dan- 
gerous by the addition of iron in styptic proportion. 

But air may he forced into the uterus and the sinuses, and thence be carried 
to the heart. Numerous experiments on animals prove that small quantities 
of air may enter the veins with impunity. In the human subject the ex- 
perience is mainly drawn from operations about the face and neck. Here a 
vein has been opened which is within the area of the powerful suction or 
vacuum force of the chest. The conditions of the uterus differ considerably. 
Poisseuille denies that there is any suction force of the abdomen. We are, 
indeed, satisfied that there is. The downward and upward movement of the 
uterus, bladder, and anterior wall of the vagina, the intermittent flow of 
urine by catheter during inspiration and expiration, are experiments in 
proof ; and in a case in which we tapped by aspiration a retrouterine cyst, 
there was a backward flow during expiration. 

Aspiration to Heart. — Valsalva proved that at the moment of inspira- 
tion the venous blood of the jugulars flows more rapidly towards the chest. 
Barry proved (1825) that an aspiration-force was exerted on the veins near 
the thorax, and gave the measure of this aspiration- force. 

Veins would collapse under this aspiration-force unless kept open by 
attachment to surrounding parts. 

The dangerous zone of aspiration extends beyond the region of the neck. 

A similar effect is produced on the abdominal side where the vena cava 
traverses the diaphragm, and at the opening of the subhepatic veins. At 
these points, the blood, compressed by the positive pressure which always 
exists in the abdomen, flnds in front of it the negative pressure of the 
thoracic cavity, and is thus drawn towards this cavity. Hence, says Marey, 
entry of air into veins of the abdominal region would be equally to be 
feared. 

Again, the blood returns to the heart from all the venous channels by a 
centripetal force, and this applies to the uterine sinuses. Besides — and this 
fact has other important applications — when a woman lies on her side, the 
flaccid belly and uterus bagging down, if the hand be introduced, air may 
be felt to rush in along the arm and hand of the operator. But allowing 
full weight to these facts, death from entry of air into the circulation during 
ferric injections has not been proved. 

As air may enter the veins, so may the ferric solution, and cause clotting of 
Mood in the right heart. Observations of this kind are known as the result 
of operations upon the face and neck. Only one ^presumable case of this 
kind has been observed, that of Dr. Atthill, and this eminent clinician con- 
cludes that it is doubtful whether the death was due to the ferric injection. 
Embolia shortly after parturition is especially to be dreaded after severe 
hemorrhages. On the other hand, iron has been found in the uterine sinuses ; 
and in the peritoneum carried through the oviducts. In the chapter on the 
induction of labor will be found other facts bearing upon this subject. 
Perhaps the most real objection is that some deaths from septic(zmia^ have 
followed ferric injections. The presumed history is this : clots formed in the 
sinuses or in the cavity of the uterus, decompose, break up, and supply the 
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blood with septic matter. The cases are open to criticism as to the details 
of treatment: for example, in some, care was not taken to empty the uterus 
of clots or placenta, thus directly contravening a fundamental rule. And 
it must be remembered that septicaemia after childbirth, especially when 
attended by hemorrhage, is a too familiar history, even when no kind of in- 
jection has been used. 

The decision for or against ferric injections, in otherwise uncontrollable 
hemorrhages, will rest upon the answers given to the following questions: 
1. Is quick death a real danger to be apprehended from hemorrhage after 
labor? and where the patient escapes from quick death, is she liable to 
suffer other serious calamities? 

2. Are the proved dangers due to ferric injections greater than those 
proper to hemorrhage? 

3. Is the use of ferric injections capable of arresting hemorrhage when 
other means have failed, and thus of saving life ? 

Experience supplies the answer. As to the fiist question, no one who has 
had a large experience in consulting practice can be ignorant that uterine 
hemorrhage has issued in death, or some other sad calamity, notwithstand- 
ing the diligent use of what are called " the ordinary methods of treatment." 
The answer to the second is almost a corollary from the first. If death 
happens from hemorrhage, what worse can happen from ferric injections ? 
It is assumed that the injection is resorted to because the patient is in dan- 
ger of death, and in many such cases rescue has followed the injection. Is 
it sound clinical reasoning to contend that because a patient who has been 
saved from instant death by iron injection, has succumbed to septicsemia, it 
would have been better to let her die of hemorrhage? 

As to the third question, the power of ferric injections to arrest hemor- 
rhage and save life, the evidence is too copious and too precise to be any 
longer a matter of controversy. 

Under a deep sense of responsibility, we feel it a duty to urge that in 
extreme cases of hemorrhage of the third degree, in which the diastaltic 
function is irresponsive, a last appeal should be made to ferric injection. 
However much we may fear ferric injection, we fear hemorrhage more, and 
dare not let a woman die refusing her this last and reasonable chance of 
safety. 

The careful observance of the rules laid down for the use of ferric injec- 
tions will insure, if not absolute immunity, at least a minimum of danger 
that cannot weigh against the dangers of hemorrhage. 

The immediate dangers of shock, entry of air into the veins or into the 
peritoneal cavity, of the entry of iron into the veins, are reduced to a 
minimum by placing the patient on her back, and firmly supporting the 
uterus during the injection. The remote danger of septicaemia is minimized 
by taking care not to inject iron until the uterus is completely emptied ; by 
washing out the uterine cavity with carbolic injections daily ; and by the 
use of all those means to obviate septicsemia which will be indicated in the 
chapter on puerperal fever. 

We now consider the restorative treatment of hemorrhage. This includes 
the administration of stimulants and food by the mouth, by the rectum, 
and by the cellular tissue ; Esmarch's bandages ; transfusions. 

In extreme anaemia, syncope present or threatening, two remedies are 
instantly indicated. First, place the patient on her back with the head 
low, and pelvis high, as advised by Nelaton in asphyxia. In aid of this 
proceeding so as to economize the blood by keeping it concentrated upon 
the vital organs, we may adopt the old plan described by Sraellie: " Others 
order ligatures for compressing the returning veins at the hams, arms, and 
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neck, to retain as much blood as possible in the extremities and head." 
This principle is much better carried out by Esmarch's elastic bands. By 
the judicious use of these almost all the blood in the limbs may be kept 
hack upon the central organs. Winckel reports favorably of their use in 
Germany. They may be employed before or at the same time as the imme- 
diate means for arresting hemorrhage. It would be very interesting to take 
observations by sphygmograph, to illustrate the influence of these bandages 
upon the heart and arterial system. 

Then we resort to stimulants by the mouth. But these are not to be 
trusted in extreme cases. Anything swallowed is easily rejected by vomit- 
ing, and if retained it is not absorbed. It is no uncommon thing to see 
milk, beef-tea, and brandy thrown up half an hour or more after swallow- 
ing. The stomach, like the uterus, is paralyzed. Better effects sometimes 
follow stimulant and nutrient enemata. Dr. Sansom ^ recommends for 
rectal injection defibrinated bullock's blood or Dr. Craven's desiccated blood 
in the proportion of one drachm to one ounce of water, or it might even be 
j)ossible to utilize the patient's own blood, collected and thrown back into 
the rectum. But for quick good, the true way is to inject a drachm of ether 
into the cellular tissue. Life has certainly been saved by this means. Ab- 
SDrption seems to go on from the cellular tissue after the mucous membranes 
have lost the power. Hecker, of Munich, Macan, of Dublin, and others 
testify to its value. Our own experience is decisive in its favor. 

Transfusion. — Of all restorative measures the most direct, the most strik- 
ing in its effects, is transfusion. It may literally save life, palpitating at 
the last gasp. It would be more extensively practised if certain difficulties 
were removed. The great object is to simplify the operation. Two things 
have to be determined. First, the fluid to be used; secondly, the apparatus 
and other details of the operation. In its ordinary significance, and perhaps 
etymologically, transfusion means the carrying of blood from one animal into 
the veins of another. But the term may, for clinical purposes, include the 
injection into the veins of other fluids as well as blood. 

Blood has been used in two states, namely, pure or wJiole blood as it flows 
from the veins of the giver, and defihriiiated Mood. Whole blood is best 
used by the immediate or vein-to-vein method. For this Aveling's apparatus 
is most convenient. It consists of a continuous elastic tube with a small di- 
latation in the middle capable of holding two fluid-drachms. This dilatation 
may be likened to the heart of a fish. It may be used to propel the fluid 
received into it. Instead of valves, which would favor coagulation, the tube 
is compressed by finger and thumb on the giver's or the receiver's side of 
the dilated bulb as required. Each end of the tube is mounted with a metal 
tube for insertion into the veins. The apparatus being ready and emptied 
of air by driving through and filling with a saline mixture, to be presently 
described, the veins are bared. The receiver's median cephalic vein is bared 
by pinching a fold of skin, transfixing this transversely to the vein by a* thin 
knife, dissecting down gently to the vein,' so as to expose it for half an inch ; 
a probe may be passed under the vein and pressure kept upon it to save loss 
when opened. Hine passes a catgut ligature on the vein, and incises above 
the ligature. The nozzle of the transfusing apparatus is then slipped into 
the vein directed towards the heart. If Aveling's instrument is used, a little 
propelling force may be necessary. This should be done very gently. Watch 
the effect upon the patient. When ten or twelve ounces have been taken in, 
the operation is usually completed. The canula is then removed, and a 
small compress is bound over the wound. The vein of the giver is also secured 
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in like manner. Roussel's apparatus for immediate transfusion attracted 
much attention some years ago. Having used it as well as Aveling's, we 
much prefer the latter. Roussel's is too complicated. 

There are two natural forces which have aided the transfusion ; the driv- 
ing force of the giver's heart, which is not unlikely to fail from emotion, and 
the suction-force of the receiver, also often very feeble. Hence an artificial 
propelling force is often wanted. This in Aveling's apparatus is supplied by 
pressure on the bulb. 

But a preferable artificial momentum can be had by gravitation, which 
acts smoothly and admits of most accurate graduation. A gravitation-appara- 
tus is especially adapted to defibrinated blood, milk, or saline solutions. 
Whole blood may indeed be kept fluid by being protected from contact with 
air, moving, and cool (Ore), and mixing a little ammonia or phosphate of 
soda. But with every precaution it is liable to clot, and thus to frustrate 
the transfusion. Defibrinated blood has several advantages; you may take 
the blood from the giver in an adjoining room, thus avoiding a great source 
of emotional disturbance ; the defibrination is deliberately performed ; the 
blood thus prepared is free from the danger of clotting ; and the whipping 
brings the blood-globules into contact with air and so takes up oxygen. 

Transfused blood does good in two ways : 1st, by mere volume, helping 
to fill the vacuum left in the circulation ; in this way it assists the dynamic 
action of the heart. 2d, the red globules help to reconstitute the blood, and 
carry the healthy stimulus to the nervous centres. But it is of great im- 
portance that the blood be thrown in slowly and gradually. If done rapidly 
the heart may be overpowered. 

The value of defibrinated blood is disputed. Hayem condemns its use. 
Although the proportion of globules may be increased, it is still a question 
whether they retain their virtue. A condition that follows transfusion is 
hfemoglobinuria. Landois and Ponfick confirm the observations of Hasse 
on this point. Albuminuria is commonly associated with it. This especially 
occurs when the blood of a different species is transfused. The globules of 
lambs' blood are rapidly dissolved in human serum. This is, says Landois, 
the source of the hiemoglobinuria. Hayem and Schaefer condemn abso- 
lutely transfusion of blood of other animals. Schaefer^ also condemns milk. 
He contends that the only fluid which can be employed with any benefit in 
the human subject is human blood, either normal or defibrinated. He insists 
upon the simplest form of apparatus. 

Several gravitation transfusers compete for selection. Little's, McDonnell's, 
Wagstaffe's (figured in the "Obstetric Operations," 3d ed.), and Hine's 
(described, "Lancet," 1881) have all been approved by clinical experience. 

If indicated, transfusion may be repeated. 

If blood cannot be obtained, the saline solution used by Dr. Little in cases 
of cholera will serve. This solution consists of chloride of sodium, 60 grains ; 
chloride of potassium, 6 grains; phosphate of soda, 3 grains; carbonate of 
soda, 20 grains; distilled water, 20 ounces, raised to 91° F. Hicks'^ speaks 
highly of the value of an admixture of a solution of phosphate of soda with 
blood, whole or defibrinated. The coagulation is thus prevented, and ma- 
terial for transfusion can be obtained when vein to vein transfusion cannot 
be accomplished. 

Secondary Puerperal Hemorrhages. 

Primary or paulo-post-partum hemorrhage may have been arrested, and 
yet, twenty-four hours or later, bleeding may again break out. At this time 



' Report to Obstetrical Soc, 1879. Obstetrical Transactions, 1879. 



SECONDARY. 



601 



the involution process has begun. The uterus ought to be sensibly dimin- 
ished in bulk, and firm. Only the lochial discharge should be going on. 
This varies in amount in different women. On the second day the discharge 
is still sanguineous, but serous fluid predominates. Day by day the propor- 
tion of red blood lessens, the discharge assuming a more watery character 
tinged from red to dirty green— "/Ae green waters:' By the end of a week 
the discharge is commonly muco-serous, still tinged with green. Some muco- 
serous discharge goes on for two or three weeks more. 

The day after labor, in pluriparaj, it is not uncommon for a large clot to 
be passed. This is preceded by " after-pains"— thsit is, by colic or spasm of 
the uterus. Commonly, relief is obtained when the clot is passed. The uterus 
contracts firmly, and there is no more bleeding. But in delicate women of 
lax fibre, especially in pluripara;, and after exhausting labors, it is not un- 
common for the uterus to become distended by blood, which clots and is 
retained, the serous part escaping. This is paulo-post-partum hemorrhage. 
At this time there are restlessness, uterine pains, tenderness on pressure over 
the hypogastrium. On loosening the binder to feel the uterus accurately, 
this is made out rising above the symphysis, perhaps half-way or more to the 
umbilicus. The first thing to do is to pass the catheter. A full bladder 
would interfere with the necessary manipulation, and is itself a cause of 
defective uterine action. The next thing is to grasp the uterus firmly, to 
squeeze out its contents, then apply a pad and binder. Any hemorrhage 
after this is puerperal or secondary hemorrhage — a symptom to be vigilantly 
watched, since it is a source of danger by itself, and also by being frequently 
associated with septiccemia. 

The Causes of Secondary Hemorrhage.— If due care have been 
taken in the conduct of the labor, and especially in tiie management of the 
placenta and any primary hemorrhage, we shall rarely experience the mor- 
tification of seeing secondary hemorrhage. This will be evident if we trace 
the principal ascertained causes of secondary hemorrhage: These are: 

A. Local Causes of Secondary Hemorrhage. 

1. A portion of placenta or membranes has remained in utero. 

2. Clots of blood may have formed and been retained. 

3. Laceration or abrasion of the cervix, vagina, or perineum, or a vesico- 
vaginal or vesico-urethral fistula. 

4. Hsematocele or thrombus of the cervix, vagina, vulva, or perineum. 

5. Chronic hypertrophy, congestion, or ulceration of the cervix uteri. 

6. Malignant disease. 

7. General relaxation of the uterine tissues. 

8. Fibroid tumors aud polypi. 

9. Inversion. 

10. Retroflexion, retroversion, or anteflexion of the uterus. 

11. Pelvic peritonitis or cellulitis fixing the uterus. 

Constitutional or Remote Conditions causing Disturbance of the Nervous and 

Vascular Systems. 

1. Emotions. 

2. Sexual intercourse. 

3. Returning ovarian action, recurring commonly at the end of a month, 
or ovarian action, favored by failure to suckle, and imperfect involution of 
the uterus. 

4. Heart disease, including imperfect involution. 
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5. Liver disease. 

6. Bright's disease. 

7. Leucocythoemia. 

8. General debility of tissue, malnutrition of nervous system, and irritable 
heart from anjemia. 

A. 1. Retained Placenta. — It will be seen at once that some of these 
causes may be averted. This applies especially to A. 1, retention of placenta. 
It is, however, the condition most frequently met with. The flooding has 
usually set in within twenty-four hours of labor. The explanation has 
mostly been that rigidity of the cervix uteri rendered the removal of the 
placenta impossible. In some cases the attendant was not aware that any- 
thing had been left behind. We have in several cases removed the whole 
placenta a week or more after labor. Flooding is not always the most 
urgent symptom. Septiciemia almost always attends, just as we see in abor- 
tions in which a portion of the ovum is retained. Hence we get the signs of 
septicsemia, of fever, which will be described in its place. The local objective 
signs are: some distention of the abdomen, tenderness on pressure over the 
uterus, which is felt rising towards the umbilicus; by vagina, the uterus is 
felt enlarged, the cervix more or less open, admitting one or two fingers ; a 
discharge, muco-purulent, sanguineous, generally of peculiarly offensive 
odor; and sometimes retention of urine. These signs indicate the necessity 
of exploring the cavity of the uterus. The sound will give the measure of 
the uterus. But the only satisfactory examination is made by touch. Some- 
times the finger can enter the uterus by pressing the hand firmly against the 
perineum ; and sometimes the vulva and vagina are lax enough to enable 
the hand to pass into the vagina, and thus one or two fingers passing into 
the uterus, aided by pressing the fundus down upon it by the hand outside. 
But generally this indispensable operation is too painful to be carried out 
without anjesthetic help. The exploring finger must sweep the whole inner 
surface of the uterus, hooking down and detaching any adhering placenta 
or clot. 

When the uterus is emptied, wash out with carbolized water, 1 in 50. 

2. Retained Clots. — The same treatment must be pursued in the case of 
retained clots. 

3. Laceration or abrasion of the cervix is more frequent than is 
commonly supposed. Hemorrhage from this cause is sometimes protracted 
and copious. The diagnosis is established partly by the method of exclusion, 
lou explore the interior of the uterus and find it empty, perhaps well con- 
tracted. Then through a speculum, wiping away any obstructing blood or 
clot by sponge, you see the lips of the os uteri; swab the raw surface with 
solution of perchloride of iron, apply dry cotton-wool, and gently plug with 
lint which has been soaked in carbolized water. The plugs can be removed 
and the treatment repeated if necessary. If the rent be extensive, the ques- 
tion of stitching up at once by wire or silk sutures may be considered. 
Emmet says even moderate rents frequently cause cellulitis at the time, and 
arrest involution". His operation may be done some time afterwards. 

Laceration of the Vagina or Perineum. — These have been discussed 
in connection with rupture of the uterus. They may be detected by visual 
and digital examination. Compresses of perchloride of iron may be neces- 
sary. A little bleeding may also continue from vesico-vaginal or recto- 
vaginal fistulie, but as these injuries partake more of the nature of sloughs 
than of rents, they rarely cause anxiety on account of the hemorrhage. 

4. Thrombus or H.ematocele is described in the next section under B. 

5. Chronic hypertrophy, or ulceration of the vaginal portion, 
will be detected by touch and speculum. The part may be touched with 
nitrate of silver or tincture of iodine. Astringent lotions will be useful. 
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6. Malignant disease has been described elsewhere. 

7. General relaxation of the uterine tissues is mostly associated 
with systemic debility and malnutrition. Constitutional treatment is espe- 
cially serviceable. Iron, strychnine, phosphoric acid, quinine, and ergot are 
valuable. But the intrauterine application of iodine every three or four 
days is useful. 

8. The complication of Fibroid Tumors and Polypi is discussed in the 
chapter on Dystocia. If first discovered some days after labor, the treat- 
ment is still the same as that recommended when found at the time of labor. 
In the case of tumors, we must restrain hemorrhage by the topical applica- 
tion of perchloride of iron. Sometimes the tumors can be removed by 
enucleation. Polypi should be removed by the wire ecraseur. 

9. iNYERSiON.is discussed in the succeeding chapter. 

10. Retroflexion of the uterus is a frequent cause of secondary hemor- 
rhage. The displacement occurs soon after labor, the heavy fundus falling 
backwards, while the tissues are in a relaxed state. In a considerable pro- 
portion of cases there had been retroflexion before the pregnancy. In such 
cases the displacement is especially apt to recur and to persist. The diag- 
nosis is made out by the fingers in the vagina feeling the rounded mass of 
the fundus uteri behind the os, bulging downwards and forwards the posterior 
and upper part of the vagina; by the finger in the rectum, which determines 
the rounded mass of the fundus even more accurately ; by the finger in the 
vagina passing up in front of the os uteri to meet the hand pressed down 
from above the symphysis, revealing the absence of the uterus between them ; 
and still more absolutely by the uterine sound, the point of which must be 
turned back to enter the body of the uterus. The finger pressing upon the 
posterior down-looking wall of the uterus lifts it up, aids the entry of the 
sound, and partly restores the true position. The treatment consists in com- 
pleting the reduction of the uterus; it should then be maintained in sit/7 by 
a Hodge pessary. If bleeding continue, the cavity should be swabbed with 
iodine or perchloride of iron. The constringing effect of this, by lessening 
the bulk of the uterus, tends still further to correct the retroflexion. 

11. Perimetritis Fixing the Uterus. — When this condition arises, 
involution is impeded ; the uterus becomes engorged from the impediment 
to its circulation ; it cannot fairly contract. There is also some shedding of 
epithelium from the cervical cavity and os externum. Hence bleedings are 
frequent. Rest and quinine best promote absorption of efi'used fibrin. The 
bared surface may be touched occasionally with iodine or nitrate of silver. 
Intrauterine injections of hot water, 110° F., are of striking efficacy. 

B. 1 he management of secondary hemorrhage depending upon constitutional 
or remote causes must obviously consist in avoiding or lessening the influence 
of those causes. 

1. Emotions. — Some women are so excitable that the mere application of 
the child to the breast will cause hemorrhage. Here we have an examj^le 
of the influence of breast irritation acting unfavorably. The normal influ- 
ence of suckling is to promote uterine contraction and involution. It may 
thus be regarded as a provision against hemorrhage. 

2. Sexual Intercourse. — The fact is commonly concealed ; but the 
cause is in some cases real. 

3. We may observe the Influence of Ovarian Irritation in the not 
infrequent occurrence of hemorrhage exactly a month after labor. This is 
more especially the case where suckling has not been instituted. _ The ovaries 
then more readily assert themselves, and, resuming work, excite the men- 
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strual flow, which easily exceeds the normal quantity, assuming the propor- 
tions of hemorrhage. 

In the greater number of cases considered, the evil does not end with the 
secondary hemorrhage. The causes continue to work — unless carefully 
dealt with at once — for an indefinite time, and lay the foundation of chronic 
uterine diseases, as subinvolution, hyperplasia, menorrhagia, dysmenorrhcea, 
and displacements. 

4. Thrombus or H.ematoma. — This is a form of hemorrhage sometimes 
occurring before labor, more frequently during labor, and sometimes becom- 
ing recognized after labor. In these latter cases the injury leading to the 
bleeding was caused during the labor. 

Thrombus consists in a collection of blood forming in the submucous tissue 
or connective tissue. It may occur in the cervix, in any part of the vagina, 
in the labia vuIvjb, and in the perimetric connective tissue. 

What may be called a diffused thrombus occurs in almost every labor. 
Under the enormous distending pressure upon the cervix caused by the ad- 
vancing head, the mucous membrane carried down by the head glides on the 
deeper tissues by a glacier-like movement. The connecting submucous vessels 
are torn ; blood is extravasated in the form of ecchymoses or small thrombi. 
This, we believe, is nearly universal. At least we have seen evidence of it 
in every autopsy of recently delivered women that has come under our 
observation. 

This ordinary form of thrombus will throw some light upon the more 
pronounced and recognized forms. 

Thrombus may occur at any period of pregnancy. It is more frequent 
as the time of gestation approaches. It is most common during labor. 

The predisposing condition is found in the great capillary and venous 
development in the parturient canal during gestation. The veins, we have 
seen, are frequently varicose, always excessively full of blood, with a ten- 
dency to stagnation. This is aggravated by the pressure of the gravid 
uterus upon the pelvic vessels. This tells more especially upon the vulva. 
If in this case unusual pressure upon the parts above be applied so as to 
retard the return of blood, slight causes may lead to the vessels bursting. 
The rupture of the vessels is commonly the result of the excessive disten- 
tion to which they are subjected by the pressure upon the soft parts above. 
Occasionally the tumor is developed rapidly before the head comes down to 
the outlet, forming a mechanical obstacle to the completion of labor. The 
distention is at times so rapid and great that the walls burst, and considera- 
ble hemorrhage of an arterial character takes place. But more often, 
although the rupture of the vessels may occur before the passage of the 
child, the tumor is developed gradually after its birth. The passage of the 
head carrying before it the inner layer of the labium, increases the lesion of 
the vessels. These post-partum thrombi are especially dangerous, partly 
because they are more liable to be overlooked. They may burst after their 
walls have undergone mortification. 

Acute pain generally marks the beginning of the thrombus, due probably 
to the rupture of the vessels and the stretching of the tissues before the out- 
pouring blood (Caseaux). The effusion may be limited to the loose con- 
nective tissue of the vulva, but it may be very extensive. Thus, Caseaux 
relates a case in which he traced the blood dissecting up the peritoneum, 
all up the iliac fossa, where it formed a large coagulated mass ; it extended, 
still behind the peritoneum, up the left and posterior part of the abdomen, 
as high as the right hypochondrium, bathing all the cellular tissues sur- 
rounding the kidney, and even to the attachments of the diaphragm. 

If the tumor burst, the hemorrhage may be so great and rapid as to 
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prove quickly fatal. If it fail to burst it may become so large as to close 
the vagina and lead to the retention of lochia (Lachapelle). It may also 
lead to retention of urine and feces. 

The Issue and Prognosis. — When death occurs it is usually from hem- 
orrhage internal or external. Gangrene or suppuration may prove fatal at 
a later period. Cases have ended by resolution, suppuration, bursting, peri- 
tonitis, or septicaemia. 

Hugenberger thus summarizes^ the issues of the puerperal hemorrhages 
observed by him : 1. Perineal hsematoma before labor, consecutive abscess, 
perforation of rectum, recovery. 2. Labial hsematoma before labor, sup- 
puration of the burst blood-gathering, pyaemia, death. 3. Labial hsematoma 
before labor, suppuration of the burst gathering during puerpery; fatal 
metro-peritonitis and pyiemia. 4. Labial hsematoma, bursting, recovery. 
5, 6, 7. Labial hsematoma, incision, recovery. 8, 9. Perivaginal hsematoma 
after labor, bursting, recovery. 10. Perimetric during labor ; violent labor- 
pains, fatal hemorrhage. 11. Perimetric after labor, with cross-birth and 
turning, bursting of the sac, and death by bleeding into the abdominal cavity. 

The prognosis is serious. Deneux collected sixty-two cases, of which 
twenty-two were fatal. In two of these the child was also lost. But we 
think this statement of the mortality would be reduced could we obtain a 
larger number of cases, including cases of all degrees of severity. 

The course and symptoms are well illustrated in the following clinical 
illustrations. A patient of the Royal Maternity Charity was the subject. 
Primipara, labor ordinary. Following labor the midwife observed a mass 
protruding externally, which she took to be the bladder and vagina pro- 
lapsed. She was seen by us two hours after labor. There was a soft tumor, 
the size of a child's head, projecting from pubes to anus. In front it seemed 
tense, shining, translucent; fluctuating; its side presented similar characters ; 
the circumference, the base, was continuous with the skin of the labia and 
thighs. Posteriorly was an inflexion of the tumor, having an anterior lip 
much ecchymosed, and the posterior lip forming a sharp crescent, the whole 
much resembling the os uteri after labor. Pursuing examination up this 
orifice we found that the swelling was caused by enormous distention of the 
labia vulvse, especially of the left labium, by blood and serum. On the 
internal aspect of the left labium, about one inch from the orifice, was a 
jagged hole, which communicated with the sac formed by the eff'usion in the 
labium. Through this some sanious matter escaped on pressing the swelling. 
It was a rent made in the mucous membrane by the head during delivery. 
The tumor quickly diminished during the next two days, and the woman did 
well. It is not common to find the tumor so large as in this case. 

The following is equally instructive, and illustrates another point in the 
subject. Hypertrophy of the cervix procidentia, hcematoma. A midwife of the 
Royal Maternity Charity sent in great alarm, thinking the entire uterus had 
come out after the child and placenta. We found the patient prostrate, cold, 
agitated ; a large mass lay forth beyond the vulva, of dark color, like coagu- 
lated blood, resembling in bulk and aspect the placenta. We next thought 
it might be the inverted uterus. Some hemorrhage came from it. The mass 
was soft, its covering easily tearing on slight pressure; it was found to con- 
sist of two lobes, and between them was an opening admitting two or three 
fingers some distance. This was the os uteri ; the two lobes were the lips of 
the cervix uteri, enormously enlarged by infiltration with serum and blood. 
On pressing the mass to reduce it, the mucous membrane easily tore, and 
blood oozed out. To guard against this the mass was covered with a napkin ; 
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then by careful and gradual compression it was returned within the vagina. 
A perineal compres-s was applied to prevent descent. The patient did well. 
This was a most aggravated example of the contusions and injury which 
the cervix is liable to during labor. It was greatly elongated and hyper- 
trophied. 

We have some reason to believe that a varicose condition of the cervix, 
similar to that which so frequently exists in the labia vulvae, may lead to 
thrombus of the cervix. 

Dr. Gustavus Murray relates a case in which severe hemorrhage occurred 
in two successive labors before the passage of the head. The source appeared 
to be the bursting of a mass of varicose veins— a form of hsematocele— just 
within the lower zone. On one occasion hemorrhage recurred a fortnight 
after labor. 

Perimetric Thrombus or HiEMATOMA. — Effusions of blood are occa- 
sionally recognized in the connective tissue of the broad ligaments, in the 
mass of connective tissue connecting the cervix uteri with the base of the 
bladder, and in the connective tissue between the lower part of the posterior 
Avail of the uterus and the rectum, where the peritoneum is reflected off. 
Probably minor degrees of effusion of blood in the broad ligaments are not 
uncommon; they may rapidly disappear by absorption. Certainly serous 
effusion in this place is common, if not universal. We believe these blood- 
effusions are sometimes a factor in the origin of pelvic cellulitis or para- 
metritis. 

Blood-effusion in the utero-vesical mass of connective tissue we have 
detected several times. These effusions are recognized by the same objective 
signs as pelvic cellulitis. The differentiation is made by observing the time 
at which they form. Hsematoma becomes manifest within a few hours of 
labor ; the inflammatory effusions take several days to develop, and are not 
commonly pronounced before the tenth day. 

The diagnosis is not always easy. When the tumor has attained a mod- 
erate size it presents a shining aspect of purple or bluish-black color. It 
tends to occlude the entry of the vagina, whilst the finger, passed above it, 
defines its extent and relations. The rapid formation with pain, the fluc- 
tuating feel of the tumor whilst recent, and its hardness if the blood has 
coagulated, are characteristic. 

The Treatment. — Is there any prophylaxis f The treatment will depend 
upon the stage when the effusion is observed, its degree, and other accidental 
conditions. If it form before the descent of the child, we may first endeavor 
to restrain the effusion by ice and pressure. If this is not successful, whether 
the tumor by its bulk impede labor or not, it will be better to open it by the 
lancet, and to deliver by forceps. Thus the danger of further injury under 
the attrition of the head is lessened. If the tumor have burst and hemor- 
rhage be at all profuse, the first effort should be to deliver by forceps if the 
head present. Thus we shall be in a position to apply means to arrest the 
bleeding. 

When the case comes under care after labor, Fordyce Barker advises to 
enlarge the opening by incision, to clear out the clots ; and to compress the 
cavity with lint soaked in solution of iron. When the hemorrhage is fairly 
arrested, care is required to obviate sloughing and septicaemia from decom- 
position of the clots. The styptic plug should be replaced by dressings with 
carbolic acid oil, and frequent syringing with a solution of carbolic acid 
(1 in 50). It is well to remember that hemorrhage may arise from lacera- 
tion of the vulva apart from thrombus. The great principle of " rest " finds 
useful application here. 
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The Conseqxiences of Hemorrhage. 

These are often serious, and prophylactic treatment is important. In many 
cases it is true that women recover in the most surprising manner after 
formidable losses. But every woman who has lost much should be carefully 
watched. The quality of the blood remaining in the system, as well as the 
quantity, is altered. There is more fibrin in proportion to the globules. 
The circulation is especially open to accumulation of waste-matter from 
within, and to invasion by noxious matter from without. These conditions 
are the essential factors of two graver affections — thrombosis and septicaemia. 
These will be studied by and by. 

Hughlings Jackson records ("London Hosp. Reports," vol. i.) a case of 
hemiplegia of the right side and loss of speech following on severe flooding. 
Power gives examples of blindness. 

One of the most immediate dangers is sxjncope. Under the depressed state 
of the nervous and vascular system, the low tension, any disturbance physical 
or psychical may cause such perturbation that the heart is easily overpow- 
ered. It ceases to beat. This syncope is sometimes associated as cause or 
effect with thrombosis and embolia. But sometimes no blood clotting is 
found in fatal cases ; and some recover. To obviate this danger, the recum- 
bent posture with the head low should be rigorously observed. Nourishment 
should be carefully attended to. Light soups, or easily digested food, should 
be given in small quantities at short intervals. Moderate doses of stimulants, 
as brandy or champagne, must be allowed. Ether, compound spirits of am- 
monia, bark and cinnamon may be usefully combined ; sometimes opium. 
The great principle that rules over all is to enforce the most absolute rest, 
encouraging sleep and peace of mind, and removing every source of emotion. 
Two persons should help in washing the patient, changing the linen, or 
making the bed, so as to avoid exertion on the part of the patient. 
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ACCIDENTS OCCURRING DURING AND FOLLOWING UPON LABOR, continued — LESIONS 
OF THE PARTURIENT CANAL RUPTURE — INVERSION RETROVERSION — SUBIN- 
VOLUTION — RETENTION OF PLACENTA. 

Any part of the parturient canal may suffer injury before and during the 
act of labor. The immediate cause may be (1) spontaneous or autogenetic 
— that is, due to some disturbance arising in the course of gestation or labor; 
or (2) the result of violence inflicted from without. 

Rupture of the uterus has this affinity to the Csesarean section, that it is 
sometimes produced by conditions similar to those which determine us to 
perform the Csesarean section. Indeed, a leading motive for resorting to 
this operation is to avoid rupture. And where rupture has occurred, it is 
commonly necessary to open the abdomen in order to remove the foetus. 
There are, in fact, cases of dystocia in which Nature, unable to effect de- 
livery per vias naturales, seems, by rending open the uterus and extruding 
the child into the abdominal cavity, to endeavor to accomplish that which 
the surgeon accomplishes by cutting open the uterus after laying open the 
abdomen. It rests with the surgeon to meet nature half way, by performing 
abdominal section, to get at the child cast out into the abdominal cavity. 

There are few subjects in obstetric practice more interesting, or possessing 
a wider range of relations, than rupture of the uterus. A full knowledge 
of the conditions under which the accident may arise, of the symptoms and 
terminations, is of the highest importance in medical and in medico-legal 
relations. The accident rarely happens without some imputation or sus- 
picion of malpractice, by omission or commission, falling upon the medical 
attendant. Even if he escape censure from others he may not escape the 
torture of self-reproach. And he may deserve neither. 

It is, therefore, of the last importance to be Avell-informed as to the cir- 
cumstances which lead to this terrible catastrophe ; and, when it has hap- 
pened, to know what to do, and what not to do, not alone in the interest of 
the patient, but also, reflecting on the fearful penalties under which we prac- 
tise, in our own. It is in the very nature of the accident that it commonly 
happens suddenly, without warning, and that it thus precludes the surgeon 
from using means to avert it. " We have been ^ more frequently consulted 
in criminal charges connected with rupture of the uterus than with any 
other obstetric casualty. In almost every instance the conclusion that the 
accident arose from unavoidable causes proved to be the best founded," 

Frequency. — In 154,303 labors summed up from various sources, 117 
ruptures, or 1 in 1318, were observed. 

The uterus may undergo (1) rupture or bursting; (2) laceration; (3) 
grinding or crushing ; (4) perforation ; (5) avulsion, or tearing away. 

Definitions. — It is desirable to attach definite meanings to certain terms. 
By so doing we shall at once effect a natural classification of cases that will 
much simplify the inquiry. 

1. Rupture or bursting occurs when, under strong tension of the uterus 



^ Eobert Barnes : Obstetric Operations, 3d ed. 



RUPTURE. 



609 



upon its unyielding contents, its walls burst more or less suddenly in the 
body or cervix. 

2. Laceration or rent occurs when a breach begins at the edge of the os 
uteri, and extends. 

3. Grinding or crushing occurs when the uterus is subjected to long com- 
pression l)etween the child's head and the pelvic wall. 

4. Perforation or boring through occurs when tissues give way from disease, 
or long compression at one point, or from penetration by a spike of bone or 
by instruments. 

5. Avulsion. — The uterus has been torn away by manual force. 
Ruptures, again, are spontaneous, or inflicted from without. 

Ruptures may be complete— that is, involving all the tissues of the uterus; 
or incomplete, involving only a part of the wall. 
The following general propositions may be stated : 

1. The non-pregnant uterus may burst. 

2. The uterus may burst at any period of gestation independently of labor 
proper. 

3. Any part of the parturient canal may be lacerated during labor. But 
the most common seat is the cervix. 

4. By far the greater number of cases occur during labor at term. 

5. The uterus will not burst unless it be in a certain degree of tension 
from containing something in its cavity. 

6. The uterus may burst in childbeariug women of all ages ; in women 
pregnant for the first time, or in women who have borne one or more chil- 
dren; but by far the greatest number of cases occur in pluriparie. 

7. The healthy uterus may undergo spontaneous rupture. 

It is more in accordance with clinical and pathological history to take 
the varieties of uterine lesion successively ; to study them separately at first ; 
and then to consider their natural relations and common features. For 
example, the cases of rupture or bursting differ essentially in their etiology 
from the cases of grinding or perforation. 

1. Bursting or Rupture. — This lesion most frequently begins in the uterus. 
The uterus contracting forcibly, either suddenly or persistently, upon its 
unyielding contents, as when the liquor aranii is present and the cervix does 
not yield a vent to relieve the tension, under the law of fluid incompressi- 
bility the uterus must burst. The only compensating factor is the small 
amount of oozing of liquor amnii through the uterine wall. This can rarely 
be sufficient. The uterus may also burst, struggling upon solid contents. 

Causes. — These are sometimes complex. The explanation most commonly 
given of rupture of the uterus is that it is produced by obstruction to labor. 
The history of the great majority of reported cases proves that obstruction 
to labor was the immediate antecedent. But this explanation can scarcely 
apply to those cases where the uterus suddenly bursts during pregnancy, 
when there is no labor, properly speaking. The immediate cause is com- 
preheusively stated in the following proposition (" Obstetric Operations," 
3d ed., p. 823) : " The uterus ruptures because there is a loss of balance 
between the expelling power of the body of the uterus and the resisting 
power of the parturient canal, the resisting power being in excess." 

Violent action of the uterus is sure to evoke refle.v or voluntary action of the 
abdominal muscles. Trask, analyzing the 417 cases he had collected, says : 
" Inordinate voluntary exertion deserves to be enumerated among the causes 
of rupture. AVe believe no case of rupture has yet been (1856) published 
in which chloroform was used, which may be due to the fact that voluntary 
effort is greatly suspended under its influence." We cite this statement in 
order to draw attention to the negative evidence borne in favor of chloro- 
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form. If rupture has since Trask's time been observed under chloroform, 
it is important that the cases should be recorded. Tyler Smith says: "In 
ordinary labor, some amount of voluntary or instinctive action of the mus- 
cular system, and particularly of the expiratory muscles, is quite natural 
during the stages of propulsion and expulsion. In acute or severe labor, 
these voluntary exertions are productive of great mischief, as laceration of 
the uterus and perineum, or exhaustion," 

Obstruction to the extrusion of the contents of the uterus obviously lies at 
the foundation of nearly all, if not all, cases of lesion of the parturient 
canal. The empty uterus can hardly be supposed to rupture itself 

If we cannot state with precision the exact causes of rupture, we may 
arrive at valuable practical knowledge by studying the conditions under 
which rupture has been observed to occur. 

1. Rupture may take Place in the Non-gravid Uterus. — Duparcque 
cites cases.^ But in these cases disease of its tissues, as thinning, softening, 
degeneration, or abscess, appears to be a necessary condition. Other factors 
are: closing of the os and accumulation of fluid in the cavity. Perforation 
by cancer — a distinct event from bursting — is not uncommon. 

We do not dwell in this place upon the cases of direct injury to the uterus 
by wounds. Such may, of course, occur at any time. It is well to remember 
that blows inflicted upon the pregnant womb, may wound, even kill the 
child, without causing rupture of the womb. Duparcque gives an example. 

2, Rupture during Gestation. — It has been stated that sudden violent 
efibrts of the child have caused rupture. The cases cited in support of this 
proposition are not convincing. It is more probable that the uterus, ex- 
cited by violent action, ruptured itself, or that some violence external to the 
uterus was concerned. 

Spontaneous rupture is rare, but the accident is well authenticated. In- 
deed it is not more surprising than spontaneous rupture of the heart. It is 
known to have occurred as early as the third month. Mayer relates (V. Sie- 
bold's " Journ. f. Gebtsh.," Bd. III.) a case of rupture in the third month. 
The uterus had been the subject of C^esarean section. H. Cooper ("British 
Med. Journal," 1850) saw a pluripara of 30, who was taken with collapse 
after dancing, and died next day. The uterus was found torn at the left 
side of the fundus, a three months' foetus projecting through the rent. The 
tissue at the part was thin, pulpy, cheesy. There was tubercular degenera- 
tion. Duparcque gives an example in which the cause assigned was vomiting. 
It has occurred in the fourth month. Dr. McKinlay relates a case ("Glas- 
gow Med. Journal," 1861). Without any exertion or injury a woman died 
after being taken ill the previous night. The uterus was ruptured across the 
fundus. Its tissue was apparently healthy. 

It has also happened from violent exertion and fatigue or injury, as a 
blow or a fall, or from severe vomiting. The influence of over-exertion is 
illustrated in a case by Duparcque. A woman was carrying a weight on her 
head, when symptoms of internal injury set in ; she rallied for a time, had 
another attack, and died. The uterine cavity contained a foetus of three or 
four months. There was a fissure in the fundus near the right tube. This 
was probably a case of gestation in one horn of the uterus. 

Dr. Harrison ("Amer. Journ. of Med. Sc." vol. viii.) relates the case of a 
pluripara, who in the fifth month, lifter a long walk, felt a sudden and severe 
pain "as if something had given way within her." She died in a few hours. 
Blood and the fcetus in its membranes were f )und in the peritoneal cavity. 
There was a transverse rent from one Fallopian tube to the other. There 
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was no thinning or appearance of disease. Such a case as this and succeeding 
cases support the theory of bursting set forth at page 609. Collins relates 
a fatal case at five months. Hohl cites from Mangold a case of rupture at 
the fifth month. 

The late Mr. Scott, of Bromley, relates (" Medical Repository," vol. viii.) 
the case of a woman in the sixth month, who was awakened from sleep by a 
sudden pain about the umbilicus. Rupture of the uterus was found at the 
fundus, through which the foetus enveloped in its membranes had escaped 
into the abdominal cavity. 

Mr. Mitchell relates (" Obstetrical Transactions," 1870) the case of a 
woman in the seventh month, who died after sudden abdominal pain caused 
by terror from lightning. The uterus had burst apparently under contrac- 
tion upon the projecting knee of the foetus. Other cases will be found in 
Trask's Memoirs ("Amer. Journal of Med. Science," 1848 and 1856). 

Some of the ruptures in early gestation were not examples of ordinary 
uterine gestation, but w'ere undoubtedly ectopic. Thus, Canestrini relates a 
case in which there was a double uterus. One of the uteri, after some pains 
in the fourth month, burst. The ovum was found entire in the abdomen. 
Goupil cites a case from Payan, of a woman who died under symptoms of 
shock, causing suspicion of abortion having been procured. Above the 
proper cavity of the uterus was another cavity found in the wall. This inter- 
stitial cavity had become thinned by the growth of the ovum, and burst. 
This case was probably an example of gestation in the undeveloped horn of 
a double uterus. The reader is referred back to the history of "ectopic 
gestation " for further information upon this point. 

Spontaneous rupture in early pregnancy is so rare that suspicion of foul 
play is easily excited. The vagina and uterus have been frequently wounded 
by instruments used to procure abortion. The character of the wounds may 
differ from those due to spontaneous rupture. They will show evidence of 
cutting, stabbing, or bruising, according to the nature of the instrument used. 
A careful microscopical examination of the tissues, especially at the seat of 
the lesion, should be made. If found perfectly sound, the presumption that 
injury has been inflicted from without will be strengthened. This applies 
almost exclusively to rupture during early gestation. In ruptures at term, 
disease of tissue is rare, notwithstanding current opinions to the contrary. 

In the eighth and ninth months, spontaneous rupture is less rare. The 
influence of emotion is again in evidence. Francis White ("Dublin Journ. 
of Med. Sci.") gives the history of a woman near the end of gestation. She 
fainted under terror, was delivered a week after, and died almost immediately. 
A large quantity of blood was found in the abdomen. The rents were seen 
in the anterior part of the womb, involving the peritoneal coat and some 
muscular fibres. 

Rupture or Bursting at Term, or on the Advent of Labor. — In 
this order of cases the reversal of the normal relation between active uterine 
force and passive resistance is more obvious than in early pregnancy. In a 
large number of cases there is decided mechanical resistance to the expulsion 
of the foetus, or to the bursting of the ovum and discharge of the liquor amnii. 
It is remarkable that rupture of the uterus has frequently happened long 
before obstruction to labor could be encountered. These cases are similar in 
the mode of production to those which occur early in gestation, and to burst- 
ing of the gestation-sac in ectopic gestation. There is one striking point of 
resemblance, namely, the frequency with which the entire ovum is cast out 
into the peritoneal cavity. In this respect they diflfer from many cases of 
laceration which occur during obstructed labor, in which the child, or, at 
any rate, the placenta, is more commonly retained in the uterus. The ex- 
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planation of these cases appears to be that the uterus is excited to contract 
suddenly. The ovum being entire, the resistance is hydrostatic. The con- 
tents of the uterus are then incompressible. The conditions are analogous 
to those of the famous Florentine experiment. There is no provision for 
the diminution of the bulk of the contents of the uterus by the opening of 
the OS uteri. Under these circumstances a moderate contracting force may 
result in bursting. There can be no doubt that in many cases this catas- 
trophe is averted by the facility with which the membranes burst. Thus 
abortion may be looked upon as an alternative of rupture. On the other 
hand, the uterus will often stretch, and in this way also bursting is averted. 
It is the lower segment, and cervix especially, that stretches. But stretching 
is a process that requires time. A sudden contraction, such as is induced by 
emotion, gives no opportunity for this, and so the tissue gives way. Belong- 
ing to this order are cases of over-distention of the uterus, from twins or 
triplets. Under these conditions, although the uterus grows in some measure 
to keep pace with the increasing bulk of its contents, the rate of accommo- 
dation is liable to be outstripped by the distending force. The uterus be- 
comes thinned out, stretched — therefore weakened. If the thinning happen 
to be more marked at one part, rupture at that part is very likely to happen 
if a sudden contraction occur. And especially is this likely if the tissues 
have undergone morbid change. 

This is the more likely to happen, because distention of the uterine fibre 
is very apt to cause vomiting ; and vomiting has been noted as a factor in 
the production of rupture. The retroverted gravid womb has been driven 
through the vagina, tearing its way through. This proves the force that can 
be exerted by the abdominal muscles (see "Retroversion" in "Obstetric 
Operations"). An ovarian tumor may, in like manner, be driven through 
the vaginal wall. 

The Influence op Disease of Tissue as a Factor. — Reasoning from 
the observation of some cases in which the uterine tissue was altered by dis- 
ease, and partly from the analogy of rupture of the heart, the opinion has 
found favor that alteration of tissue from disease is a necessary condition to 
rupture. It is affirmed that a healthy uterus will not rupture. The supposed 
analogy is fallacious. The uterus bursts, as has been shown, under strong 
contraction upon incompressible contents that cannot escape. This cannot 
be the case with the heart. Or, in other cases, the uterus tears itself by 
pulling upon a fixed point, as where the head jams the lower segment of the 
uterus in the pelvic ring, or as when the uterine fibres pull upon a projecting 
limb. There is nothing like this in rupture of the heart. Still it is true 
that there are cases in which the uterine tissue gives way from disease, like 
the heart. 

The hypothesis that alteration of tissue was a necessary antecedent to 
rupture, was clearly insisted upon by Murphy. He described a softening of 
the tissue as the result of inflammation during pregnancy, as an indication 
of which there is frequently pain in a particular spot. 
_ Fatty degeneration is the change most frequently described. Klob dis- 
tinctly^ says that he has in several cases of spontaneous rupture observed 
fatty degeneration of the muscular wall at the place of rent. In confirma- 
tion, reference is made to the normal process of involution of the uterus, in 
which, at the end of pregnancy, some molecular change occurs in the mus- 
cular cells. If it be held that the ordinary kind and degree of granular 
change is sufficient to impair the strength of the tissue to the extent of 
causing it to rupture, it must be enough to point out the extreme improba- 
bility of Nature's so bungling as to weaken the uterine tissues at the moment 
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when the ejreatest vigor and resisting power are needed. If it be urged that 
this physiological condition may pass into pathological excess, an argumeift 
is used which is more difficult to refute ; the more so because, in some cases, 
direct observation seems to prove that excessive fatty degeneration did exist. 
But to prove that a particular factor existed in a limited number of cases is 
very different from establishing it as a general or universal law. And there 
is abundant evidence to prove that in a considerable number of cases no such 
excess did exist. 1. Many ruptures have occurred during gestation at 
periods when even the physiological change is rare — in some of these, the 
healthy condition of the tissues was established by competent observers. 2. 
A certain proportion of cases occurring in labor at term were in priraiparce, 
in whom the presumption is strong against morbid change of tissue. 3. In 
many cases of rupture at terra in pluriparse the tissue has been found healthy. 
In four cases examined by Robert Barnes this was the case. In one of these 
this fact was verified by Dr. Bristowe and Dr. Montgomery. Cohnheim and 
Baudl found the tissues sound. 4. In not a few cases, recovery, with perfect 
healing of the wound, has occurred. Duncan's experiments on the power 
of the uterus to resist bursting, were made on bits of uterus taken from the 
body of the organ. Because it was difficult to apply force enough to rupture 
these pieces, he drew the conclusion that the sound healthy uterus could not 
burst. The fallacies vitiating this conclusion are obvious. The uterus 
rarely ruptures at its body, but almost always at the cervix and lower seg- 
ment ; and pressure applied to a detached bit of dead tissue is altogether 
different from what obtains in the living uterus. 

BandP distinctly affirms that the healthy uterus ruptures itself ; and says 
that, because women die of exhaustion without rupture, it is no proof that a 
sound uterus cannot burst. On the other hand, the frequency of rupture in 
pluripara), in women about forty years of age, who have led a hard life, 
whose system has been generally enfeebled, makes it reasonable to infer that 
the uterus partakes of the general weakness or degradation of tissue. In two 
of the cases seen by Robert Barnes, the muscular fibres of the heart exhibited 
marked granular change. He describes a similar condition in the heart of 
a woman who died of accidental hemorrhage ; she was also a pluripara, aged 
about forty, much worn by poverty and hard work. In fact, accidental 
hemorrhage and rupture of the uterus are apt to occur in the same class of 
persons. Moreover, in some cases of accidental hemorrhage, the uterine fibre 
has actually been observed to be torn. In one case of rupture seen by us, 
there was albuminuria at the end of pregnancy ; the kidneys were found in 
an advanced stage of Bright's disease. 

E. L. Ormerod relates (" Bartholomew's Hospital Reports," 1868) the case 
of a woman in her fourteenth pregnancy; the rent extended from cervix to 
fundus. He fouud follicular disease about the cervix, and fibrous degeneration 
of the adjacent muscular tissue. 

C. Braun describes a peculiar hyperplasia of the uterus, in which the body 
and cervix lose their due relation to each other. 

Cancerous degeneration, especially of the cervix and lower segment, has 
often led to rupture. Dubreuhl relates (" Lyon Medical," 1871) a case 
where the uterus burst along its whole anterior wall from encephaloid degen- 
eration. In the museums of St. George's and Guy's Hospitals may be seen 
specimens of fatal rupture from a similar condition. No doubt such speci- 
mens may also be found in other museums. But a cancerous cervix may 
dilate without rupture. 

Rigidity of the cervix from cicatricial tissue may also lead to rupture. 
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A fibroid tumor in the wall of the uterus has caused rupture. There is a 
sf)ecimen illustrating this in the Middlesex Hospital museum. In a ease 
Robert Barnes examined, with reference to a charge of malpractice, a 
tumor in the anterior wall of the uterus had got jammed between the head 
and pelvis, causing perforation of the uterus and bladder. A fibroid tumor 
may also cause rupture by giving an undue fixed point upon which the 
normal contracting tissue pulls. But rupture is by no means common in 
this complication. 

A stone in the bladder has caused rupture of the uterus. Guillemeau re- 
lates a case; vesico-vaginal fistula resulted. In a case seen by ourselves 
the issue was fatal. 

The cicatrix residting from Ccesarean section has in several instances given 
way under the strain of labor. Winckel relates two cases. 

Extreme thinness has been observed. It may be general or limited to a 
part. If, as is likely, this thinning be in the lower segment, rupture at this 
part is very likely to occur. The lower segment, from its peculiar structure, 
its function of lodging the head, and its having to bear the chief impact of 
the driving or distending force, is more disposed to thinning and to yield. 
But apparent thinness may also occur at the fundus, more especially at the 
presumed origin of a Fallopian tube. In some of these cases there can 
hardly be a doubt that there was gestation in one horn of an imperfectly 
developed uterus. Examples of this are given in Robert Barnes's " Diseases 
of Women." But thinning may be the result of disease, as in a case re- 
lated by E. Whittle (" Liverpool "Med. and Surg. Reports"). The child had 
passed through a reut near the junction of the body and neck anteriorly. 
For two or three inches on either side of the rent the uterus was thin and 
soft. The woman was affected by secondary syphilis, and Whittle believed 
the degeneration and atrophy were due to this condition. Collins relates a 
marked case of the kind. Murphy thought "thinning or partial atrophy 
not an unfrequent cause." It is highly probable that this thinning was not 
atrophic or pathological, but simply the thinning from stretching under the 
forces of labor, as Bandl and others explain it. 

Bandl's theory is that the essential condition is thinning of the cervix. 
This takes place during labor. Rupture is comparatively rare in primiparse 
in whom the muscular walls of the fundus and body are less developed, 
whereas rupture is frequent in pluriparse in whom the muscular walls are 
thicker and stronger. A strong organ, he says, more easily tears its neck 
than does a weak one. The uterus can, when sound and strong enough, 
and works long enough, spontaneously tear its normal cervix, when this has 
been thinned to a certain degree during labor. 

C. V. Braun, Grenser, and others, show that the cervix may be thinned to 
two lines only whilst the walls of the fundus and body are increased in 
thickness and strength. Bandl, in his thirteen cases, always found the 
rupture in the cervix. Thus Bandl's observations confirm the theory that 
we have enunciated — that rupture ensues from preponderating force exerted 
upon structures that will not dilate (see Bandl's Fig. 158). 

Ergot. — In a very large proportion of cases, rupture has occurred after 
giving ergot. The violent tetanic unintermitting contractions set up must 
throw enormous strain upon the cervix or the uterus fixed in the pelvic 
brim. Unless the obstruction be removed by dilatation, it is only too likely 
that rupture will take place. We have long contended that ergot ought 
not to be given during labor, since we cannot always be sure that obstruc- 
tion may not arise. 

In the most frequent order of cases, there is no fixing of the lower seg- 
ment of the uterus, but the cervix rends, beginning at the edge of the os. la 
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almost every labor this takes place to some extent, and the trace is found in 
the cicatrices and fissures of the os commonly seen in women who have 
borne children. If the os be at all rigid, the head large, if the liquor amnii 
have escaped early, if the os have been carried down very low, and if the 
pains be severe— especially if stimulated by ergot— an initiatory 'rent of this 
ordinary kind may easily extend upwards into the uterus and downwards 
into the vagina. In these cases the rent is longitudinal and usually to one 
side. Dubois observes that the habitual direction of the uterine neck to the 
left, and the left occipital position of the child, account for the greater fre- 
quency of lacerations in the left side. 
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Showing Thinning of the Lower Segment oe the Uterus. (Bandl.) 



Bandl figures a specimen in which the cervix is nearly 5" long. Thus is 
seen how deep spontaneous rents of the cervical portion reach. One rent 
went the whole length of the cervical mucous membrane, the whole thick- 
ness of the vaginal portion, and extended above the insertion-spot of the 
vagina in the tissue of the uterus. When such rents remain gaping, the 
cervix afterwards is wanting in the supporting ring ; the plurigravida has 
then no closing os externum, and at the end of gestation and beginning of 
labor there is only a very short cervical wall. 

Alteration of tissKe produced during labor is a factor which cannot be 
doubted. Where the lower segment of the uterus is long compressed be- 
tween the pelvis and the child's head, the circulation gets stopped ; intense 
congestion of the parts above and below the compressed ring ensues. The 
part compressed becomes softened, friable, and may yield. If delivery be 
effected before actual rent, we see the effect of pressure at a later period in 
sloughing, forming vesico-vaginal fistula, and perhaps even gangrene. 

The points at which this bruising or rubbing-through ( Usur, Durchreihung) 
of the uterus is liable to occur are chiefly those opposite the promontory of 
the sacrum (see Fig. 159) and the symphysis pubis. The pectineal ridge 
may be sharp enough to cut through the uterine wall ; sometimes the pubic 
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portion of this ridge, folded back as in osteomalacia, gives points of resist- 
ance against which the head may be jammed. Unnatural sharpness of the 
edge of the pelvic brim or spinous projections— the acanthopelys of Kilian 
—are even more dangerous than simple narrowing. _ Unhappily the two 
conditions are sometimes combined, as in a specimen in St. Thomas's Hos- 
pital from a case seen by Robert Barnes. Duparcque cites a case in which 
"the inferior part of the neck of the womb separated from one side to the 
other, and the child passed through into the abdomen. The pelvis was a 



Fig. 159. 




Transverse or Semicircular Grinding-thkough of the Uterus ^ 



little narrow; the point of the sacrum passed through the posterior part of 
the womb. The inner and prominent edge of the pubes and iliac resembled 
an ivory paper-knife." 

In deformed pelves there is often found at the joints an excrescence of hone 
projecting inwards, so that, when the foetus presses against the pelvic ring, 
laceration easily occurs. We have verified this condition. Hence, in all 
examinations of contracted pelves, the finger should be carefully swept all 
round the brim when taking note of the kind and degree of the deformity. 
This bony excrescence is common at the pubic symphysis, and is especially 
dangerous ; it is also found at the sacro-iliac joints. The direction of the 
lesion in these cases is usually transverse, corresponding to the direction of 
the pelvic brim. 

Dr. Hofmeier relates^ a singular case of a bony, beak-like projection from 
a synostosis of the last lumbar and upper sacral vertebrse. This had pene- 
trated Douglas's pouch, as verified by autopsy. 



1 Zeitschr. f. Geburtsh. u. Gyniikol., 18P4. 
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Laceration or Rupture from Obstruction to Labor. — Obstruction 
to labor is the most familiar immediate cause of lesion of the uterus. Fre- 
quently obstruction is complicated with one or other of the conditions de- 
scribed above. It, is not necessary to do more than refer to the ordinary 
causes of obstructed labor. These will be found described under the head of 
" Dystocia." It is enough in this connection to mention narrowing and dis- 
tortion of the pelvis, tumors blocking the pelvis, rigidity or other diseased 
conditions of the cervix or vagina, obliquity of the uterus, excessive size of 
the child, hydrocephalus, monsters, a dead child, locking of twins, and mal- 
positions, producing a wedge, the base of which is too large to enter the 
brim or to traverse the pelvic canal. 

The mechanism or process of rupture or laceration from obstruction may be • 
described as follows : 

"When the uterus gives way under obstruction, the liquor amnii has almost 
always been discharged. The uterus has contracted upon the child. There 
is no longer the equably diffused hydrostatic pressure. The necessary con- 
dition now is that some part of the uterus be fixed, w'hilst the rest of the 
organ is pulling from that fixed point. It is this point which generally gives 
way. Duparcque says, " Uterine contractions alone are the most frequent 
causes of transverse ruptures of the neck." A muscle in active contraction 
will rarely tear its own contracting fibres. It tears at its attachments, or at 
the point it is pulling upon, just as the tendo Achillis gives way rather than 
the muscles which pull upon it. If a muscle is not strong enough to accom- 
plish the object for which it contracts, it becomes fatigued and relaxes. This 
commonly happens with the uterus, and thus it is saved from rupture. It 
is only when a sudden increased strain or injury is inflicted at the moment 
of contraction that the muscular fibres are liable to be torn. The uterus is 
no exception to this law^ We see how it acts in ordinary labor. It con- 
tracts in the direction of its long axis, tending to shorten itself, pulling the 
OS towards the fundus. So acting, the uterus is partly pulled open, partly 
dilated by the pressure of the bag of membranes or of the protruding part 
of the foetus. The effect of the hydrostatic pressure in dilating the cervix 
in healthy labor is marked. If it fail through too early discharge of the 
liquor amnii, and there be obstruction, so that the foetus is slow in engaging 
in the cervix and in descending into the pelvis, dilatation is slow, and is 
ultimately effected by the continuous pulling up of the cervix by the action 
of the longitudinal uterine muscles. In either case, so long as the cervix — 
the part pulled upon or stretched — yields, there is no fear of laceration. But 
if the cervix will not dilate, and the uterus continue to contract, the foetus 
being driven down violently upon the cervix, the uterus will most likely 
lacerate here. In such a case the laceration usually begins at the edge of 
the OS uteri and extends upwards longitudinally. Or if the foetus be dead, 
or the presentation be abdominal, so that it cannot traverse the os, a limb — 
as a knee or elbow — forming an angular projection at some part of the body 
of the uterus, may render this particular part the fixed point upon which 
the uterine muscles pull ; and this point, gradually softening and weakening, 
gives way. In this case the rent may be longitudinal or transverse, and at 
any part of the uterine wall. But the direction of the rent is usually deter- 
mined by the drag of the muscular fibres. Hence, if the rent occur in the 
sides of the uterus, the rent is longitudinal ; if at the lower segment, it is 
usually transverse. 

Collins says that, in thirty-four cases, twenty-three were labors with boys ; 
and McKeever's cases give fifteen boys out of twenty cases. 

A similar explanation holds in the greater number of cases of rupture 
from contraction of the pelvis. The proneness to rupture is not in propor- 
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tion to the degree of pelvic contraction. If the contraction at the brim be 
so great that the foetus and inferior segment of the uterus cannot enter, the 
risk of laceration is less than when there is just that degree of contraction 
which permits of the descent of the head into the pelvic «avity, but impedes 
its further progress. This point was well made out by Radford (" Obstet- 
rical Transactions," 1867) and others. In nine cases out of eighteen reported 
by Radford there was slight contraction only of the brim. Bandl gives evi- 
dence to the same effect. In these cases, when the head is forced down, the 
uterine neck and vagina become fixed between the head and pelvic walls. 
The uterine muscles continuing to contract, and not being able to propel 
the foetus, pulling upon the tissues forming thfe fixed ring, this will either 
tear directly, or, being first contused and softened, yields. Hence it is that 
in these cases the rent is usually transverse or circular, and at the lower seg- 
ment (see Fig. 159). 

Bandl points out how such a degree of pelvic contraction as to cause 
pendulous belly predisposes to rupture. The strong tension put upon the 
posterior wall of the cervix thins out this part especially, so that it the more 
readily tears. 

Huber (quoted by Fromont and Hegar) relates a case of a pluripara who 
died ten hours after labor and vain attempts to detach the placenta by hand. 
Those had caused intense pain and convulsions. Eff'usion of blood was found 
in the abdomen. In the fundus uteri was a spot the size of a five-franc 



Fig. IGO. 




Annulau Separation kf the Ceiivix Utehi. 



piece, much thickened. From the centre of this spot a band of cellular tis- 
sue and varicose vessels stretched to the peritoneum, which was adherent to 
the musculus transversalis. At the thickened part of the uterus were several 
rents a quarter of an inch long, from which the blood had escaped. To 
the inner surface of this spot the placenta adhered so fast that it could be 
detached only by the help of a knife. 

Annular Laceration of tpie Cervix.— In some instances, even where 
there may have been no pelvic contraction, but the os has been rigid, the 
cervix has been torn through all round, or has gradually sloughed off" and 
been cast as a ring (see Fig. 160). 

Cases are recorded by Steidele, Scott, of Norwich, E. Kennedy, Dr. Power, 
Churchill, Ed. Rigby ("Midwifery," 1844), Dr. Herbert Barker ("Obstetr. 
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Trans.," vol, ii.). Gervis relates a case ("St. Thomas's Hosp. Kep.," 1872) 
in which ring-form detachment Avas not quite complete. It Avas replaced 
without sutures, as the subject was very prostrate. She recovered, and the 
ring reunited. Another case was referred to Robert Barnes by Dr. Hague. 
In these cases the peritoneum is not necessarily involved, and the danger is 
not great. 

But where the lower segment of the uterus is nipped in the ring of the 
pelvic brim, the rent commonly involves all the tissues, at least in some part 
of the circumference. AVe thus have a direct opening into the peritoneum, 
through which the child may pass out of the uterus. 

Braxton Hicks relates a case of rupture from adhesion of the uterus. No 
symptoms except pain occurred up to the 8th month, when a slight slip led 
to a sudden yielding of the adhesion-bands and to a laceration of the uterus, 
the rupture ultimately extending through the uterine wall, the child escaping 
into the peritoneal cavity. 

Circular Laceration or Separation of Uterus from Vagina. — In 
one class of cases the head enters the pelvis and becomes impacted ; a zone 
of vagina is nipped. The uterus continuing to act, a circular laceration is 
produced in the manner described. Duparcque shows how it occurs. Once 
begun, these ruptures may, by the continuing or renewal of the uterine con- 
tractions, separate the uterus from the vagina almost completely. Velpeau 
met with this state twice ("Tocologie," 'i'^'"* ed. t. ii.). But the forceps or 
hand had been used. The following quotation is very appropriate to the 
text: " It will be easily understood how the lifting up of the uterus by ill- 
directed efforts — as when the woman throws up her belly by suddenly throw- 
ing the trunk back, by vomiting or convulsions — niay determine a vaginal 
rupture which was only imminent. Abdominal compression so directed as to 
lift up the womb when the dilatation of the orifice is complete may, in the 
same manner, provoke rupture of the vagina. The same thing may 'happen 
from pushing back the child, as this act adds to the state of tension the 
canal is already suffering ; and this is not one of the least common causes of 
rupture of this kind." 

In transverse vaginal ruptures the head rarely escapes into the abdominal 
cavity; but the body may easily do so, since the uterus, after rupture, is 
drawn up away from the child. When the whole child goes into the abdo- 
men, it may be because the head has been pushed back by manipulation. 

Several cases of complete circular laceration and separation of uterus from 
vagina are recorded. We ourselves have known two. Ingleby, Collins, 
Moulin, and Elkington relate cases. It has been objected to the hypothesis 
of spontaneous complete laceration that the uterus could not rend its own 
ligaments. But Casper shows that, during inversion, the round and broad 
ligaments have been torn. In w^omen who have borne many children, all of 
whose tissues are degraded, the ligaments at the time of labor are not capable 
of much resistance. When the vagina has given way, the whole strain will 
fall upon them. A little accidental force — as introducing the hand to remove 
the placenta, the application of the forceps, vomiting — might easily complete 
the detachment. The late Thomas Paget, of Leicester, published (" Brit. 
Med. Journ.," 1861) a striking case. A pluripara had a not severe labor of 
three hours. The placenta was extracted, with but little traction, in twenty 
minutes. To this, however, w^as attached a large fibrous mass, which was 
found to be the uterus with Fallopian tubes and ovaries. The vaginal por- 
tion hung loose, and was jagged by laceration. She died in forty-five 
minutes. It was the decided opinion of Mr. Paget that the accident occurred 
spontaneously. 

The follow'ing passage from Braxton Hicks ("The Tension of the Abdo- 
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men " — " Trans, of Med. Soc. of London, 1884 ") is of special interest in this 
connection : "The pressure of the intestines is not merely to assist in expel- 
ling the uterine contents. It has a conservative effect in preventing what 
may be called the recoil of the uterus. When the head has passed through 
the OS uteri, but has become arrested By some obstacle in front, and the force 
of the uterine contractions is expended on the upper vagina and lower uterus, 
and probably the round ligament, the support given by the action of the 
abdominal walls thi-ough the intestines counteracts the excessive strain, 
thereby lessening the chances of laceration of vagina. When this support 
is not given, or is weakened, separation of the uterus from the vagina may 
be expected if the uterus possesses much vigor, and may be especially antici- 
pated in w^omen whose abdominal parietes are very lax and vaginal tissues 
weakened." 

Although complete separation may occur spontaneously, a transverse 
laceration of the vagina near the uterus having once begun, very moderate 
force may cause it to extend. Denman calls attention to this: "I was 
called," he says, " to a case in which that part where the uterus and vagina 
are united was ruptured ; the child remaining in the cavity of the uterus, 
the OS uteri little dilated." He advised not to deliver, because so much force 
would be required for dilating that it was feared the uterus would be com- 
pletely torn from the vagina before the hand could be passed into the uterus, 
at least before the child could be extracted, " and then the case would have 
been more horrible." The woman would, in all probability, have had a 
better chance had she been in the hands of a bolder man. who would have 
done what Denman dared not to do. But he would have done it at the risk 
of his own reputation, and of a conviction for manslaughter, with imprison- 
ment as a felon ! 

Dr. Jamieson relates (" Edinb. Med. Journ,," 1872) the case of a woman 
whose spine was short, so that the last ribs squatted below the iliac crests. 
There was great anteversion of the uterus, which therefore acted at great 
disadvantage. Continuing to contract violently, it tore itself away from the 
vaginal attachments. 

It may seem surprising that the uterus should thus retain power to tear 
itself apart from its attachments. It might be expected to be paralyzed 
from the cutting off of its connections with the nervous centres. What these 
cases prove is that the uterus has in itself an inherent contractile force, which 
enables it to act for a time independently of the nervous centres. In this 
respect it resembles the heart, which will beat for some time after removal 
from the body. 

There are specimens illustrative of circular separation in St. Bartholomew's 
Museum. " Nos. 32-46. — Uterus and vagina. During parturition the 
vagina was torn through half its circumference, close to the part connected 
with the uterus. Nos. 32-47.— Uterus, the neck of which was torn through 
two-thirds of its circumference during parturition. The child was hydro- 
cephalic." 

The argument that the uterus ruptures itself is enforced by Roberton, who 
draws the conclusion that, in the majority of these instances of rupture 
caused by faultiness in the pelvic brim, the accident occurs within twelve 
hours after labor has commenced. This implies unimpaired vigor of the 
contractile force. 

Complete separation of the uterus is not necessarily fatal. Ingleby relates 
a case which occurred to Mr. Cook, of Coventry. "The separation took 
place the second day after delivery; and the specimen, which embraces the 
uterus in a state of inversion, together with its ligaments, has been deposited 
in the Birmingham Museum." Weisberg relates a case in which the uterus 
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was removed for inversion immediately after labor. The woman recovered. 
In connection with this possibility of recovery, we may now refer to the 
numerous cases of recovery after removal of the gravid uterus by Porro's 
operation. 

Avulsion. The Uterus may be Torn Away After Delivery of 
THE Child. — One lip of the os uteri — generally the anterior one — may hang 
down in a flap, large and loose, even protruding through the vulva. This 
has been mistaken for the placenta or clot, supposed to be adherent. We 
have recently seen a case of this protrusion, in which pulling upon the pro- 
truding part was narrowly avoided. Duparcque relates a case in which this 
en or occurred, the part pulled upon being actually torn away. 

Dr. Walters ("Obstetr. Trans.," 1883) exhibited a uterus that had been 
torn away by a midwife in the attempt to remove a retained placenta. The 
uterus was well contracted and empty, the placenta having been expelled 
during the manipulations. A piece of omentum about twelve inches long 
had been prolapsed, and was also removed. The woman made an excellent 
recovery. One ovary had come with the uterus ; the other remained. In 
an extended memoir on the subject (see "Obstetrical Transactions"), Mr. 
Walters has endeavored to collect all the known cases of avulsion. He 
refers to fifteen cases of recovery. 

Spiegelberg relates a case in which a practitioner, trying to bring on labor 
on account of convulsions, passed his fingers up the urethra, lacerated the 
base of the bladder and the urethra. The woman died undelivered in a 
few hours. 

Entire Separation by Sphacelus Completed After Labor. — Cases 
of this nature must be distinguished from those by laceration above described. 
Dr. More Madden relates' an instructive case. A primipara, aged 33, was 
admitted into the Dublin Lying-in Hospital, having been eight hours in 
labor; the os was about the size of a shilling, and the head low down in the 
pelvis, pressing on the cervix uteri. The pains in the second stage were 
weak. A stimulating enema and ergot having been tried, she was delivered 
under chloroform by forceps. No force was required; a child weighing six 
pounds was born alive in two minutes. She became suddenly collapsed, and 
died. Autopsy revealed advanced peritonitis. The uterus was intensely 
inflamed in the cervical portion, which was actually in a state of sphacelus. 
The ulceration had extended completely through the cervix, so as to have 
entirely separated the uterus from the vagina. The line of separation was 
as sharp and clear as if effected by the knife. The vagina was, particularly 
near the vulva, in a state of intense inflammation, and had sloughed con- 
siderably on its anterior wall. 

In many cases where rupture has been observed in the body of the uterus, 
it probably extended from the cervix. Collins, Clarke, and Bandl never saw 
rupture at the fundus; and there is reason to doubt whether some cases 
reported as such were not really examples of the giving way of the sac of a 
mural gestation, or of the horn of a one-sided uterus. 

Tyler Smith insisted that lacerations may be caused by the irritation of 
manual examination. Several cases lend confirmation to this view. In one 
case recorded by Robert Barnes ("St. Thomas's Hospital Reports," 1870), 
" when examined, the uterus was felt contracting ; the os uteri was not reached, 
but the head was just felt through the anterior segment. Whilst under ex- 
amination the pains stopped ; the woman said she felt something give way. 
She walked across the room after this, but collapse followed in five minutes." 
We may, then, admit that rupture may be caused through the excito-motory 
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system. But the cmtric stimulus to inordinate uterine action is frequent. 
In a very large number of cases ergot had been given. It is to be remem- 
bered that, as in other orders of cases, so it is in this, the action of the uterus 
is excessive and suddenly evoked, and probably disorderly in character, in this 
respect resembling those which occur before labor, in the circumstance that 
there is no adequate safety-valve process of cervical dilatation to meet the 
sudden contraction of the body of the uterus upon its incompressible 
contents. 

Rupture has on many occasions taken place or been extended during 
straining at stool. We have witnessed an example. 

Lacerations of the vaginal portion do not always extend through the 
peritoneum. At the lower segment, posteriorly, the connection of the peri- 
toneum is looser. Ment beginning at the mucous surface, and involving the 
fibro-muscidar tissue, may terminate by stretching the connective tissue, so 
that the peritoneum is dissected off from the utero-vaginal surface. Another 
condition favoring this escape of the peritoneum is the great distensibility of 
this membrane. Blood is effused, as we have seen in the description of 
"thrombus," in this tissue, forming perimetric hsematocele. The peritoneum 
is, in fact, undermined by the effused blood. It cannot be rare, since Collins 
observes that, in nine out of his thirty-four cases, the peritoneal covering 
did not give way. " Yet," he adds, " death ensued equally speedily, showing 
that the free admission of air into the abdominal cavity is not attended by 
any increase of danger." 

The part where the blood is effused forms a bulging on the outer surface of 
the uterus, and the peritoneum may crack. This variety is sometimes called 
"partial rupture." When moderate in extent, the injury and shock are com- 
monly much less severe than in complete ruptures. External hemorrhage 
usually attends. The collapse and ominous change of countenance, the sen- 
sation as if something had snapped, characteristic of complete rupture, may 
be wanting. Hecker has drawn attention^ to a sign depending on the extra- 
peritoneal thrombus. The pulse, he says, always falls ; even at the begin- 
ning of the rupture it is quick and small. Then a hsematocele forms in the 
connective tissue between the neck of the uterus and the bladder. The 
swelling thus formed is smooth, elastic, and quickly growing. These rents 
differ from rents in the body of the uterus in that they do not readily close; 
they remain gaping. 

Another form of incomplete rupture is that in which the peritoneal coat is 
alone or chiefly torn. Over the body of the uterus the connection of the 
serous membrane with the muscular wall is so intimate that it is scarcely 
possible for rent of the peritoneum to take place without involving the 
muscular wall to a slight extent. When it occurs, some blood is often effused 
into the peritoneal cavity. Jacquemier describes splits and scars in the 
neighborhood of the Fallopian tubes and round ligaments, the result of 
mechanical distention. These, say Dubois and Pajot, do not appear to give 
rise to perceptible symptoms. They may be likened to the lesions of the 
skin from distention of the abdominal walls. But in the more severe cases 
of peritoneal laceration death may occur from shock, as in a case narrated 
by Clarke ("Trans, of the Soc. for Improvement of Med. and Surg. Knowl- 
edge"), where only an ounce of blood was found in the abdomen. Collins 
relates a similar case. It is probable that in such cases the lesion of the 
peritoneum was not the principal injury, but that it was rather an indicatioa 
of severe sudden distention of the muscular coat. 
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A more frequent cause of death seems to be hemorrhage, as in eases re- 
corded by Ramsbothara and White. 

There is a good specimen of peritoneal rupture in St. George's Museum. 

Lacerations of the vagina have been carefully described by McClintock 
("Dublin Quarterly Journ. of Med." 1868) and by Scanzoni. There are 
incomplete lacerations. Tearing of the raucous membrane alone may happen, 
and is frequent. The submucous tissue may tear and give rise to thrombus, 
as already described. Circular laceration of the upper zone of the vagina 
has been described. Spontaneous lacerations of the upper part of the 
vagina are often the result of extension of laceration of the lower segment 
of the uterus. The peritoneum behind, or the bladder in front, may be in- 
volved. 

We have already seen that, when a rent has begun in the upper zone of 
the vagina, it may easily extend under uterine contraction or manipulation. 
And we must also bear in mind that transverse rupture of the posterior 
wall of the vagina has been caused by the sheer force of the expulsive 
efforts driving an ovarian tumor upon it, or the retroverted uterus in early 
pregnancy (E. Martin, Dubois, Schnakenberg, Grenser), and the non-preg- 
nant uterus (Fehling), or an extrauterine gestation-cyst (Thormann). 

Rupture of the middle part of the vagina is rare. It can scarcely take 
place through its own contractions, since its contractile power is greatly 
diminished by distention during labor. It commonly occurs when the head 
is in the pelvis, and is therefore probably caused by the action of the uterus, 
either dragging the canal upwards from the impacted head, or driving the 
head through the distended walls, as we have seen that an ovarian tumor or 
the gravid uterus maj' be driven through by the abdominal expulsive efforts. 
A dead, flaccid child would favor this accident, or a face presentation, or an 
occipito-posterior position, in all of which there is a tendency to delay in 
labor, and to rolling back of the head in extension, thus stretching and 
bruising inordinately the posterior wall of the vagina. 

Vaginal lacerations mostly take a circular form. They remain patulous. 
And if the posterior wall is torn, the escape of the foetus into the peritoneal 
cavity is frequent. Prolapse of the intestine is not uncommon. 

Sloughing of the vagina may follow from the crushing and necrosis of the 
vagina under severe protracted labor with disproportion, whether instru- 
ments have been employed or not. Injury of this kind might almost always 
be averted, did the opportunity offer of reducing the bulk of the child in 
time. Sloughing may terminate in gradual cicatricial closure of the vagina. 
It is actually obliterated, perhaps a minute sinus alone remaining to com- 
municate with the uterus. In such a case menstruation may be carried on 
and conception may take place. But when the obliteration is complete, if 
menstrual activity be renewed, there will be retention above the cicatricial 
septum, and symptoms similar to those of retention from imperforate hymeu 
arise. We have relieved such cases by operation. 

Sometimes the sloughing and consequent cicatrix involve the cervix uteri 
as well as the vagina. 

The treatment during the sloughing stage consists in copious disinfecting 
irrigations, and in counteracting the cicatricial contraction by wearing a 
Sims's dilator or other form of vaginal-rest or pessary. 

Laceration of the inferior third of the vagina always takes place in the pos- 
terior wall, and merges in laceration of the perineum. It is, in fact, a giving 
way of the pelvic floor or the lower or posterior valve of the parturient canal, 
which, in the expulsive stage, bears the chief strain of labor. This lacera- 
tion may be central and perforative or vulvo-vaginal. In a considerable pro- 
portion of cases we believe the rent begins in the centre of the perineum, 
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then extends backwards and upwards into the recto-vaginal septum, and for- 
wards through the commissure. In almost every first labor more or less 
laceration of the commissure or fourchette takes place. This is usually 
insignificant ; but it is not unusual to find lacerations an inch in length, or 
extending back to the edge of the sphincter ani. As the parts recover from 
distention, these lacerations are reduced, and granulation often substantially 
repairs the injury. Occasionally, in spite of every care, the rent extends 
through the sphincter. In lingering labor the expansibility of the parts be- 
comes impaired. Under the congestion and long compression the circulation 
becomes impeded, and, after a time, the tissue, half-necrosed, becomes as brittle 
as wet brown paper, yielding under the slightest force. Timely used, the 
forceps may, by anticipating this change of structure, and by giving a proper 
forward direction to tihe head, save the perineum. But, on the other hand, 
whether skilfully used or not, the forceps may cause laceration. 

Rupture of the perineum, whether it occur under spontaneous or instru- 
mental delivery, is not evidence of want of skill. Under instrumental 
delivery, which presuppose unusual difficulty, rent is d fortiori moro. probable. 
This is important to remember, because threats of legal proceedings to extort 
money have been based upon accidents of this kind. 

Sometimes the rupture is limited to the central perforation. Duparcque 
measured the perineum as distended by the head. The length was 3.50 
inches to 4.10 inches, the breadth 6 inches, being much more than its ordi- 
nary dimensions. It is, moreover, excessively thinned. If the head be large, 
firm, the perineum at all rigid, and especially if the coccyx retreat much 
backwards, or the pubic arch be narrow so as to oppose extension of the 
head round the symphysis, the perineum becomes enormously distended cen- 
trally, and is very apt to be perforated. The child has been'driven through 
this perineal opening, the commissure being preserved intact, but more fre- 
quently the rent forwards is completed. The structures may also give way 
under stormy, tetanic contractions. We have seen a fistulous hole in the 
perineum remain after perforation. Lamb relates a case ("Amer. Journ. of 
Med. Sci.," 1856). The wound healed. Schmitt-MuUer another (" Bayer 
arztl. Intell-Blatt," 1865). The opening was closed by sutures; after sup- 
puration it healed. Jarjavay' quotes from Jobert de Lamballe (1850) the 
history of a labor complicated with ovarian tumor. The head was kept 
back by the tumor; during labor the tumor was driven through the rectum 
and perineum. Luschka also reports (" Monatsschr. f Geburtsh.," 1867) a 
case of an ovarian tumor which was driven out of the vagina. 

Rent frequently begins at the vulvar edge from extreme rigiditv. This 
may be prevented by timely incisions. Laceration may take place at the ante- 
rior edge of the vulva. Tyler Smith afifirms this, quoting Robert Barnes's 
statement (1858). P. Miiller (" Scanzoni's Beitrage," 1870) also describes 
this injury. In one case fatal hemorrhage ensued. 

B. Hicks points out that the passage of the child's head in primiparre will 
occasionally push before it the internal membrane of the perineum, so as to 
tear it, leaving a raw surface difficult to heal. On this Emmet' makes a 
similar statement. " The perineum is frequently torn on the vaginal sur- 
face, without the fissure extending to the skin ; . . . a fold of vaginal tissue 
is pushed forward by the child's head. This laceration is deep enough to 
divide the central attachment of the ischio-perineal ligaments and leave the 
vaginal outlet flaccid." The prophylactic treatment turns chiefly upon the 
question of "supporting the perineum." For the discussion of this we refer 
to the chapter on " The Management of Labor." One point may be re- 
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peated : "Support" should not be given until the head is undergoing 
extension. 

The analogy between rupture of the perineum and rupture of the cervix 
uteri — that is, of the anterior and of the posterior valve of the parturient 
canal — is striking. We may, by observing and studying the mechanism of 
rupture of the perineum — a phenomenon which takes place under the eye 
and touch — arrive at instructive conclusions as to the mechanism of rupture 
of the uterus. The perineum certainly ruptures without being diseased. The 
presumption is that the healthy uterus may do the same. 

What to do when Laceration of the Perineum Occurs. — This 
depends upon the degree of the laceration. The slighter rents commonly 
heal sufficiently if left alone. But there is a very potent reason for not 
leaving them quite alone. The raw surface may be a gate for the entry of 
septic matter into the system. It must, therefore, if not closed, be kept 
sweet and disinfected. This is best done by placing a pledget of lint soaked 
in a solution of chloride of sodium or carbolic acid between the edges of the 
wound, taking care to press the lint well into the fork of the wound. And 
when the perineum has been injured, it is desirable to cleanse the uterus and 
vagina by disinfecting injections. 

XVhen the rent has extended partly or wholly through the sphincter, 
healing may still take place spontaneously. But, if the patient's condition 
admit, it is better not to rely upon this prospect. Immediate reunion by 
suture should be practised. The recent tear seems as favorable to union by 
the first intention as a fresh raw surface made by the knife. And under 
antesthesia the operation is not difficult. If the operation be not done 
within twenty-four hours, it will generally be wise to postpone it until after 
recovery from puerpery. 

Dr. Jenks makes an important practical distinction. He found these 
wounds heal well after suture when the rent was quickly made through sound 
tissue ; but union failed if the rent had occurred after long-protracted labor, 
causing brittleness of the tissues. 

During pregnancy, especially in the early months, wounds of the vagina 
and uterus are frequently the result of attempts to 2^focure abortion. Various 
stilets or pointed instruments have been used. If unskilfully used, as is 
often the case, puncture or laceration of the vagina or cervix uteri often 
occurs in the attempt to pass the os. In other cases, punctures have been 
found penetrating the cervix and the wall of the uterus, opening into the 
peritoneal cavity. In these cases, eflfusion into the peritoneum may end in 
death. In minor injury, perimetritis and pelvic peritonitis of an acute type 
are very common, and may also be fatal. The symptoms of abortion com- 
monly, but not necessarily, attend. 

Traumatic Injuries Inflicted from Without. — These may result 
from violence inflicted through the abdominal wall or through the vagina 
or rectum. Injuries inflicted through the abdominal wall are of endless 
diversity. 

The injuries inflicted through the vagina or rectum are of more especial 
obstetric interest. These may arise from the use of the hand or of instru- 
ments. How force exerted by the hand may cause extension of laceration 
already begun has been described. In cases where the structures are still 
intact, the hand, unskilfully used, may begin a laceration. This is more 
especially likely to occur in attempts to turn when the parturient canal is 
blocked or narrowed by an impacted foetus. If the labor with impacted 
fcetus have been long protracted, the soft parts become brittle or friable from 
obstruction to the circulation, and then moderate force, even skilfully em- 
ployed, may easily result in laceration. The hand may also inflict injury in 
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attempts to force it through the cervix to detach a pnevious placenta, or to 
remove a placenta after the birth of the child. 

Injuries inflicted during labor may or may not be a consequence of un- 
skilful obstetric manoeuvres. Not seldom it is very difficult to determine, 
even in the presence of the most severe and extraordinary injuries, whether 
accident — avoidable or unavoidable — or direct violence was the cause. They 
may have begun spontaneously, and have been extended by attempts, per- 
fectly legitimate, and perhaps not unskilful, to complete' delivery of the 
child or placenta, or to return prolapsed intestine. It requires the greatest 
circumspection not to commit one's self to an opinion which subsequent evi- 
dence may prove to be erroneous. It must sometimes be impossible to dis- 
cover in the wound itself unequivocal proofs as to the mode of its formation. 

Chiarasays that in three years he verified 11 ruptures of the vagina, uterus, 
or uterine peritoneum ; 7 of these were produced by attempts to turn when 
the shoulder was deeply wedged, and 4 under conditions not so unfavorable, 
and in the hands of operators whose skill could not be questioned. 

Subperitoneal emphysemais sometimes observed in connection with rupture. 
Kiwisch and McClintock have noted it. It occurs chiefly in the lower seg- 
ment, in front, and in the left iliac region. It may arise from air entering 
during intravaginal manipulation, or from decomposition of the embryo, 
Duncan explains it by the renewed " retentive power of the abdomen" when 
contraction of the uterus and bearing-down force of the abdominal muscles 
intermit. A kind of suction-force succeeds. Bayer' describes a remarkable 
case. The air penetrated along the psoas major muscle up to the right kid- 
ney, where the extravasation had become converted into foul pus and gas. 
He says Hecker, Dohrn, and Lohlein have related cases. 

Wounds of the Perineum. — Severe injury of this part, if noticed before 
the descent of the head, is most probably the result of external violence. If 
known to have occurred during the delivery of the child, it would be difficult 
to prove that it was due to criminal malpractice, however strong the suspicion 
might be that it was due to unskilful treatment. 

Injuries of the vagina mostly occur at the upper part. They may 
arise from the unskilful use of the lorceps or perforator. The blade of the 
forceps may be forced through the roof of the vagina, and may thus pene- 
trate into the peritoneal cavity and partially detach the uterus from the 
vagina. Wounds made in this way are almost always transverse ; but so 
are most of the lacerations of this region which occur under the natural 
forces. Possibly the edges of the wound may show marks of bruising by the 
forceps. 

The roof of the vagina has been pierced by the perforator. This accident 
is not so utterly inexcusable as may be supposed. A very projecting sacral 
promontory, occupying as it does exactly the place where the head ought to 
be, and presenting physical characters very similar to the touch, may easily 
deceive the inexperienced. Strict observance of the rules hereafter given 
for the use of the forceps and perforator will enable the operator to avoid 
these calamities. We believe the accident has happened from the use of bad 
instruments. Indeed, it must require an amount of skill beyond the average 
so to use some of the vile instruments still in vogue as to avoid their slipping 
and doing mischief under some circumstances of difficulty. 

The crotchet may slip and tear the uterine wall, especially near the cervix. 
Jagged pieces of cranial bone detatched by the crotchet may inflict similar 
mischief The obvious way of avoiding these accidents is to discard the 
crotchet, and to substitute the craniotomy forceps or cephalotribe. These 
instruiiienis are far more effective, as well as safer. 
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Laceration of the uterus or vagina may take place in the attempt to 
detach an adherent placenta. This is the more likely to happen when the 
uterine tissue is diseased. The operation should be done with great gentle- 
ness. It is better to leave portions adherent than to persist too strenuously 
in tearing them off. Mr. Dunn relates^ a case in which rupture occurred 
with an adherent placenta. There is a preparation in University College 
Museum showing the same combination. This subject is considered under 
" Hemorrhage " and " Diseases of the Placenta." 

The first danger in turning is encountered in the endeavor to get the hand 
past the presenting part of the child. If this be roughly done, the uterus 
may be partially torn from the vagina. If this danger be overcome, the 
uterus may be perforated in its body by the projection of the knuckles or 
by violent thrusting forwards of the fingers. These dangers are avoided by 
decapitation or other modes of bisecting the child. Upon this subject Den- 
man says : "If the uterus be strongly contracted, it may be ruptured by 
attempts to pass the hand ; but in this case a rupture could only happen 
when the force with which the hand was introduced was combined with the 
proper action of the uterus ; for the strongest person has not the power to 
force his hand through a healthy and unacting uterus." We are not pre- 
pared to assent to this; and we must bear in mind that the uterine tissue in 
the cases postulated is likely to be softened. But we must admit that it is 
very possible to tear through the vagina, and also to rend the os uteri, 
whence the lesion may easily extend into the body of the uterus. 

Symptoms, Course, and Diagnosis. 

The symptoms and course will vary with the cause, extent, and seat of in- 
jury. The common signs are those of "abdominal shock," indicating severe 
intra-abdominal injury. 

Rupture of the uterus during early pregnancy can hardly be distinguished 
from rupture of a tubal gestation-cyst. The subjective symptoms will be 
almost identical. We may arrive at a diagnosis by exploring the uterus 
with the sound, especially after dilating the cervix with laminaria-tents. 
We may thus find the uterus intact, and if its size be not much increased, we 
have additional evidence that the pregnancy was not uterine. There may 
be external hemorrhage in both cases, but this will probably be more 
abundant in uterine rupture. 

The symptoms of spontaneous rupture or laceration early in labor, as com- 
monly described, and as they occur in many instances, are : Sudden acute 
pain, with a sense of rending in the belly, sometimes attended with an 
audible snap, it is said ; quick collapse, marked by pallor, fainting, extinc- 
tion of pulse; vomiting; some hemorrhage externally, and the signs of 
anseinia from greater loss internally ; cessation of uterine contraction. If 
the child be thrust wholly or partly out of the womb, the abdomen flattens 
somewhat ; there is retreat of the presenting part of the child from the os 
uteri; occasionally prolapse of intestine in the vagina or beyond the vulva; 
great pain, especially on palpation over the abdomen, where irregular, hard 
projections are felt which may be identified as parts of the foetus. If the 
effusion of blood be great, there is increased and distressing tension of the 
abdominal walls. Cramp-like or spasmodic pains follow. The flushed face 
becomes suddenly deadly pale ; the eyes lose their brilliancy ; the whole 
surface is covered with a clammy sweat ; trembling of the limbs or repeated 
faintings announce a profuse internal hemorrhage. Presently, when reaction 
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comes, the patient complains of feeling a warm fluid pouring out in the 
neighborhood of the groins and loins. She sometimes feels the movements 
of the child Avhen it has escaped into the abdomen. But usually the child 
dies quickly. 

It has, however, often been observed that the symptoms are not so strongly 
marked. Sometimes very little is complained of at the time when it was 
presumed that the injury took place. The collapse creeps on gradually. 
The woman may be even capable of walking about for some time. Denman 
reports such a case. We have noted one. 

But sooner or later, almost always within two or three hours, collapse be- 
comes pronounced and pain severe. The gradual development of the symp- 
toms is explained in some cases by the gradual progress of the injury. The 
rent does not at one stroke attain its maximum. There is first a moderate 
rent, possibly not through the peritoneum, and without much effusion of 
blood. The rent extends, and blood and, perhaps, the foetus are extruded. 
We must not, then, expect uniformity in the symptoms. 

In many cases no decisive symptoms precede. It is prudent to look upon 
the signs of obstructed labor — that is, of dystocia — as the proper premonitory 
signs of rupture. Obstruction allowed to persist may lead either to rupture 
or to exhaustion. The following condensed report is full of instruction : In 
a case of occlusion of the cervix uteri the pulse rose to 140 ; crampy, painful 
contractions of the uterus set in ; rupture seemed imminent. Incision of the 
cervix, allowing expulsion of the foetus, brought almost instant relief 

The symptoms of boring-through under pressure and friction can hardly be 
distinguished from the extreme collapse and irritative fever which attend 
upon long-protracted labor. The perforation of the uterine tissue is only the 
climax, the last stage of long-preceding injury. The symptoms are gradu- 
ally intensified. The patient dies of prolonged shock, exhaustion, and 
deteriorated blood. 

Hemorrhage varies greatly in different cases. In some fatal cases scarcely 
any blood has been lost. This may be partly explained by the rupture 
having traversed parts distant from the cervix and sides of the uterus and 
the placental site ; from the placenta itself not having been detached ; and 
from the uterus having quickly contracted. There is usually little or no 
hemorrhage in the cases of gradual perforation or separation resulting from 
long compression. 

The diagnosis of laceration when the foetus has been extruded into the ab- 
dominal cavity is generally distinct. Parts of the child are felt by external 
palpation. The contour of the abdomen is distorted ; it presents irregular 
prominences. The uterus may be felt contracted and shrunk down towards 
the symphysis pubis. But the most certain sign is obtained by passing the 
hand into the uterus, where possibly intestine may be felt coming down into 
its cavity, or even into the vagina, and the hole may be felt. In a case where 
the rent was anterior, the finger was felt protruded through the rent by the 
hand on the abdomen. 

Where the foetus is still retained in utero the diagnosis is less obvious. 
But here also there is generally some recession of the presenting part. The 
symptoms also vary according to the seat and degree of the injury. Lacera- 
tion of the cervix, not extending to the uterus or vagina, may give rise to no 
marked symptoms. It may be a cause of secondary hemorrhage. 

The symptoms of laceration of the vagina are usually less severe than where 
the uterus suflTers. Premonitory signs are rare. The shock is moderate ; 
vomiting is not constant ; escape of the foetus and placenta into the peritoneal 
cavity is more frequent (McClintock) than in uterine rupture. Prolapse of 
the intestine is not uncommon. But simple laceration, without expulsion of 
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the child into the abdomen or prolapse of the intestine, may be fatal from 
shock, as in a case communicated to us by John Ray (1875). 

Ihe prognosis is in a high degree unfavorable. The successive risks which 
the subject of rupture of the uterus has to run are : 1. Shock. This may kill 
in a few hours. 2. Hemorrhage. This acts more slowly. But shock and 
hemorrhage are often combined and act quickly ; and secondary hemorrhage 
may extinguish life, tottering under the first blow. 3. Metritis, gangrene, 
parametritis, peritonitis, diffuse supjmration, leading to, 4. Thrombosis and 
embolism. Psoas abscess was the cause of death in one or more of Collins's 
cases. 5. Blood-infection, which may prove fatal at variable intervals, ex- 
tending to days or even weeks. 6. In the perforative injuries there may be 
sloughing or gangrene, especially where the bladder is also involved. Roki- 
tansky states that the uterine artery has been opened by sloughs in the 
cervix, giving rise to fatal hemorrhage. 7. The agglutination from inflam- 
mation may obstruct the intestine and cause/ato7 lYeits. 8. When intestine 
has come thi-ough the wound, it may become strangled. It is to be noted 
that, in several fatal cases, masses of blood decomposing were found in the 
abdominal cavity. 

Cases apparently the most formidable do not exclude hope. Numerous 
instances are recorded of recovery even after the child extruded into the 
abdomen has been extracted by turning through the uterus. Some cases 
have been reported in which recovery followed although the child was left 
in the abdomen. It may be doubted whether some of these cases were not 
cases of extrauterine gestation. On the other hand, it is possible that the 
child, encapsulated by inflammatory deposits, has been after a time dis- 
charged on disintegration. Recovery where the child is not cast into the 
abdominal cavity is more frequent. A moderate quantity of blood in the 
peritoneum may form a hsematocele, and the uterine wound may heal. Peri- 
metritis in such a case becomes a conservative process ; and the uterus may 
contract adhesions with the abdominal wall. The uterus, contracting, retreats 
into the pelvis; the wound either closes by a scar or may remain unclosed in 
part, the opening being shut off" from the peritoneal cavity by adhesion to 
the abdominal wall. 

Mortality, as deduced from statistical tables, must necessarily be untrust- 
worthy. Cases that have been subjected to treatment, good and bad, or to 
none at all, are cast up together. There is, however, as we have seen, ample 
evidence to prove that recovery has happened even from the severest injuries 
and complications. This is the all-important point, since upon it we base 
the hope of successful treatment. There cannot be a reasonable doubt that 
more lives might have been saved had the cases been treated according to 
the light of actual knowledge, and especially by laparotomy, the removal of 
the child, and then of the uterus by Porro's operation. The prognosis in 
the future is assuredly better than it has been in the past. 

prognosis in laceration of the vagina varies with the seat and extent of 
the injury. Large lacerations in the upper zone are most dangerous, often 
fatal. But in rents in the middle zone and in the pelvic floor, especially the 
latter, there is a fair prospect of recovery. If the rent involve the bladder, 
the prognosis is more serious. 

Rents confined to the vaginal portion of the cervix, or at least not extend- 
ing to the OS internum, are not often fatal, unless it be by immediate or 
secondary hemorrhage, or by favoring septicaemia. When the rent runs up 
to the vaginal roof so as to trench upon the broad ligament, pelvic cellulitis 
is, as Emmet has well shown, a very probable consequence. 

The Treatment. — The prophylactic treatment resolves itself mainly into the 
management of dystocia. Bearing in mind the cardinal fact that in the vast 
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majority of cases rupture begins at the cerxix, whenever we find the cervix 
unduly tense, not dilating before extreme pressure, when thinned to the ut- 
most and long compressed, we have a strong indication either to diminish 
this pressure by lessening the head, or to supplement defective dilatation by 
incisions in the cervical ring. 

The remedial measures will be governed by the nature of the case. To take 
the first case : The child, or at least the presenting part, remains in the uterus 
or vagina. As a general principle, the indication is to deliver. This admitted, 
the questipn remains as to the best mode of delivery. To rally the patient 
from shock, it is wise to administer a drachm of ether by subcutaneous injec- 
tion, to empty the bladder; and generally aniesthesia should be induced by 
ether inhalation. If the head present, if the cervix be expanded, and there 
be no marked obstruction from pelvic deformity or other disproportion, the 
delivery may be accomplished per vias naturales, by forceps. An assistant 
should grasp the uterus between both hands during the extraction. When 
the child is delivered, even greater care is required in the removal of the 
placenta. The cord must be tracked up to the placenta, and the greatest 
possible circumspection will be necessary in order not to mistake this body 
for anything else, and to avoid dragging down intestine along with it. 
Although the presenting part of the child may not have escaped into the 
abdomen, the placenta may have done so. The cord then may guide the 
operator's fingers into the abdominal cavity, where the placenta may be 
surrounded by floating intestines. The wound has probably retracted, and 
the return of the placenta through the diminished aperture may be impossible 
without the exercise of dangerous force. The cord may break off, and the 
placenta be left loose amongst the intestines. Shall we search for it there, 
by thrusting the hand through the rent in the uterus? No! There is a 
better way, which will presently be described. 

Take the next case : Obstruction from disproportion or malposition. It is 
better to perforate the head and to deliver by craniotomy. If the child pre- 
sent transversely, decapitation or bisection of the trunk is far preferable to 
turning, which is almost sure to involve extension of the injury. Indeed, 
looking to the slender chance there is of delivering a live child, it will gener- 
ally be better to deliver by craniotomy, even when there is no disproportion. 
The child quickly dies after the shock of the rupture. 

The third case : Ihe child, with or without the placenta, has been cast into 
the abdominal cavity. Sometimes the ovum entire has been cast into the 
abdominal cavity. If the rent be in the vagina, it may not be difficult to 
remove the child by the hand passed through the rent ; and success has 
several times followed the removal when the rent was in the uterine wall. 
Ingleby relates a successful case. Danyau, Bell, of Bradford, Duparcque, 
also relate successful cases. On the other hand, the failures to remove the 
child and placenta by this method are numerous. Success can at best be 
looked upon as a rare and fortunate accident. Even when child and placenta 
are removed the operation is imperfect. Clots of blood remain, and more 
blood is apt to be poured out from the wound. The operation itself is full 
of danger. The injury may be increased; the shock is intensified. Many 
women have died under the attempt. 

Actual knowledge leads us to consider two other operations as oflfering a 
better prospect for the mother, and as giving a chance for the child. These 
two operations are — (1) lap)arotomy simpile, and (2) laparoto7ny supplemented 
by the removal of the uterus— in other words, Porro's operation. 

1- Laparotobiy Simple. — This operation consists in making an ab- 
dominal incision from about two inches above the umbilicus down to within 
three inches of the symphysis pubis, and extending it if necessary. AVhen 
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the abdomen is laid open, the child and placenta are removed and clots 
cleared away. The peritoneal cavity is sponged out with carbolized water ; 
the uterine cavity is cleaned out in like manner ; and if the uterus be well 
contracted, it may be left to heal by itself. If flaccid, and the wound gape, 
it may be closed by catgut or silk sutures. We have in fact completed a 
Csesarean section of which Nature has done half. 

The advantages of this operation over extracting by the vagina are mani- 
fest. There is little danger of further lacerating or injuring the uterus or 
vagina ; the offending foetus, placenta, and blood are easily and completely 
removed from the abdominal cavity ; the uterine cavity can be cleaned out; 
hemorrhage from the placental site can be staunched by styptic swabbing ; 
hemorrhage from the torn edges of the uterine wound can be stopped by 
uniting the wound by sutures. A fair success has attended this operation. 
In two cases in which we performed it very sensible immediate relief ap- 
peared to be gained ; the shock seemed diminished ; the pulse recovered 
tone ; and we were satisfied that life was prolonged. In both cases the 
operation was delayed some hours. When death follows, it may be difficult 
to assign to the original injury and to the operation their respective shares 
in the result. But, looking to the history of ovariotomy, to the exploratory 
incisions made without completing ovariotomy, we are justified in regarding 
the operation itself as of comparatively small moment. It is the original 
injury that kills. If we fail to save the woman from her extreme peril, we 
must find comfort in the reflection that we have done the best that art and 
humanity suggest. 

PoRRo's Operation. — The other alternative, that of proceeding after 
laparotomy to remove the uterus, includes all the advantages of simple 
laparotomy with additional security against hemorrhage, and the special 
advantage of removing the injured organ, which, if left, might be a source 
of danger, immediate and remote. It is surely desirable that a woman who 
has once survived rupture of the uterus should be secured against the 
possibility of having again to run so great a hazard. 

The operation will be found described under the " Caesarean Section." 

Dr. Godson collects six cases in which Porro's operation was performed 
after rupture of the uterus. The mothers all died. But this result cannot 
rightly be attributed to the operation. In all cases the child was dead before 
the operation. 

The Complication with Prolapse of Intestine — history, diagnosis, 
and management. Intestine may be protruded by the natural expelling 
forces, or it may be dragged out accidentally, or through recklessness, or by 
getting entangled in the limbs of the child. We may next inquire how 
much and what portions of the intestine can be protruded spontaneously? 
The histories of cases given are wanting in precision upon these points, but 
certainly more than six feet may be thus driven out, and we are not justified 
in denying that very much more may be driven out. The force required to 
drive out intestine is really very small. The intestines are retained in situ 
by being packed in a closed bag. The mesentery is not wanted to suspend 
them ; it is a delicate membrane, the chief use of which is to carry blood- 
vessels, lymphatics, and nerves. When the bag is opened the intestines 
easily escape. This is constantly seen in ovariotomy. Any one who has 
witnessed a post-mortem examination must have been struck with the facility 
with which the body is disembowelled. Robert Barnes instituted experi- 
ments to demonstrate the force required to drag out intestine. The mesentery 
being detached at one point of the small intestine, a two-pound weight was 
attached to the coil ; it quickly ran down to the ground carrying intestine 
with it, the mesentery oflfering but slight resistance. Braxton Hicks and 
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Goodhart subsequently made similar experiments at Guy's Hospital, and 
obtained similar results. Now, the expulsive force of the abdominal muscles 
must exceed two pounds. It is incontestable that it must equal the weight 
of the child, for the abdominal muscles alone may expel the child and the 
uterus along with it. An approximate idea of the power of the abdominal 
muscles, even in a delicate woman, may be obtained when we attempt to 
grasp the uterus through them to express the placenta. Not seldom, con- 
traction so powerful is excited that the hands of a strong man, using his 
utmost strength, and putting his weight into the effort, are thrown up from 
the uterus. In a case of laparotomy, a solid tumor weighing 28 lbs. was 
thrown out of the abdomen by the mere force of the diaphragm under 
vomiting. Without insisting upon the experiments and calculations of Dr. 
Haughton, already referred to, we are satisfied that the expulsive force is 
not overstated at fifty pounds. 

A case related by Fehling ("Arch. f. Gynak.," 1874) is a distinct illustra- 
tion of the simple action of the expiratory muscles in expelling intestine. 
The subject, a pluripara, aged 63, had suffered from a reducible prolapsus 
vagina for thirty years. Carrying a bucket of water up steep steps the womb 
came down. She tried to replace it, using some force. She felt something 
give way, and intestine protruded, forming a mass as large as a man's head. 
The intestine was traced back into the abdominal cavity through a large 
rent in the posterior vaginal wall. The woman died in eleven hours from 
shock. Dr. Fehling informed us that the amount of intestine protruded was 
probably over twelve feet. 

It is commonly said, and it is, indeed, sometimes true, that rupture is 
quickly followed by paralysis of the uterus. But we must be careful to 
qualify this statement. The uterus frequently contracts forcibly after the 
analogous injury inflicted by Cfesarean section; and, as a matter of observa- 
tion, it also contracts after spontaneous rupture. If it did not contract, how 
are we to account for the cases of recovery? It is because the uterus con- 
tracts that prolapse of the intestines is not more frequent. The uterus, like 
the heart, has an inherent contractile power. It has been known to contract 
after being almost entirely separated from its attachments, and even after 
death. Bandl says he almost always found the uterus contracted. 

The recession of the presenting part and the apparent arrest of labor 
observed on rupture taking place are not absolute evidence of uterine paral- 
ysis. They rather prove that the uterus no longer acts in driving the child 
forward in the natural course. 

What may Happen if Protruding Intestine is not Returned f — 1st. It may 
be gradually reduced by spontaneous processes. This we have seen ourselves. 
Cases are not rare. 2cl. It may get strangled in the uterine wound, inflam- 
mation and gangrene supervening. Deneux quotes a case. Recovery has 
been known. In McKeever's case, four feet of intestine sloughed away, and 
recovery ensued. An artificial anus may form, as in a case seen by Roux 
(see Duparcque). 

The Diagnosis. — It is a matter of great clinical interest to know the pos- 
sible sources of error in diagnosis and consequent error in practice in cases 
of this kind. 

1. The Placenta. — A child may have been delivered and a placenta has 
followed. Another placenta may be felt in the vagina or uterus. This 
would naturally lead to the conclusion that there was another child ; and as 
none might be found in the uterus, it would suggest the inference that there 
was rupture and escape of a child into the abdominal cavity. We have 
been called to such a case. The second placenta was a placenta succentu- 
riata. There was no rupture and no second child. 
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2. A rupture may have taken place. The child may have been delivered 
naturally or artificially, and the cord tied. In searching for the placenta, 
tracking the cord, the hand may be guided through the rent into the 
abdominal cavity, where the placenta may have been cast by the uterus. 
This we have known. 

3. A more or less solid blood-mass may present or be felt in utero after the 
birth of the child. Such a mass may easily be mistaken for placenta, 
although no cord be attached to it. Such a mass, surrounded by membranes 
or layers of fibrin, may even to the eye resemble the placenta. And such a 
mass may come from the abdominal cavity, as in a case published by Robert 
Barnes in " St. Thomas's Hospital Reports." 

4. Substances other than a child or placenta may be protruded from the 
uterus. A fibroid tumor or polyjms may be thrust out after the child has 
been born. It may be taken for the placenta or a firm clot. It is a most 
puzzling complication, not unlikely to be attended by rupture. 

5. An abnormality of the foetus, which might be seriously embarrassing, is 
figured in the " Obstetric Operations," 3d ed. The preparation is in 
St. Thomas's Museum. It shows a sacro-coccygeal tumor that might easily 
be mistaken for a placenta. 

6. An ovarian tumor may be driven through a rupture of Douglas's sac 
as in Dr. Dunn's case (" Virginia Medical Monthly "), and in one by Mr. 
Berry. 

7. Omentum may be mistaken for placenta or the membranes. Braxton 
Hicks relates such a case ("Lancet," 1875). He was called to what was 
represented as " a curious modification of the placenta." It turned out to 
be omentum protruding through a rent. 

8. Intestine may come down into the vagina or outside. But this is not 
necessarily proof of rupture. The intestine may belong to a child in utero, 
malformed, having no abdominal wall, as in a case reported by Dr. Sheehy 
("Brit. Med. Journ.," 1875); in one by Dr. Meadows (" Obst. Trans.," vol. 
vii.), and as in a specimen in St. George's Hospital Museum. Or the foetal 
abdomen having burst from decomposition or from over-distention from 
ascites, the intestmes may have fallen through. Foetal intestines are smaller 
than those of the mother ; but the difference may well escape detection by 
one who in all probability has never felt either the one or the other before. 

9. Maternal intestine, then, may be mistaken for foetal intestine. And for 
what else? It has been mistaken for umbilical cord. This, it is said, ought 
not to occur. It is easy to be wise after the event. We are all under the 
dominion of habit. We believe the sun will rise to-morrow because it has 
doue so every day hitherto. The obstetrist, who has never felt anything else 
but placenta or cord in the vagina, is instinctively led to conclude that any- 
thing he feels there which bears to the touch (he is generally precluded from 
seeing) any resemblance to them is placenta or cord. 

Tliere are points that may, however, if critically weighed, lead to differ- 
entiation. The cord, after division from the child, is a single string ; there 
is the cut end outside, there is no mesentery ; it is tolerably firm, not inflated 
by air; traced up, it leads to the placenta. On the other hand, the intestine 
is a hollow tube forming loops or coils ; it has an elastic feel less firm than 
the cord ; traced up to its source, it does not lead to the placenta, but through 
a rent into the abdomen, to its inner border. These differences are generally 
marked enough to enable an experienced man under ordinary circumstances, 
in the full possession of his faculties, and retaining his delicacy of touch, 
aided by sight, to distinguish one from the other. But the circumstances 
are ex necessitate rei extraordinary. The cord, even after being divided, may 
form loops in the vagina, the cord being carried back into the vagina in 
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searching for the placenta, or lost in clots of blood. If the cord be unusually- 
long — we have known it to be five feet long — loops and coils are easily 
formed ; and a coil of cord of a second child may come down, there being no 
free end. Then as to the feel. Some cords are as thick as intestine, as in a 
specimen in St. George's Museum, so resembling intestine as to deceive both 
eye and finger. Farther illustrations of this, one of the most trying situa- 
tions in obstetric practice, will be found in the "Obstetric Operations." 

Experience has brought us this conviction, that before condemning a sur- 
geon or a midwife for mistaking intestine for umbilical cord, or omentum or 
clot for placenta, we must calmly Aveigh all the possibilities of error, and 
make due allow'ance for the unexpected and rare event of intestinal prolapse. 
We do not hesitate to say, with all the emphasis that personal observation 
and extensive knowledge can justify, that those who are most ready to con- 
demn such an error are those whose experience is the smallest. 

If intestine protrude through the wound, attempts may be made to return 
it. This is sometimes extremely difiicult, if not impossible. As fast as you 
push up one part another comes down. Expulsive reflex action is set up, so 
that the very eflfort you make to return intestine excites to the expulsion of 
more. 

When the rent is in the posterior wall of the vagina, the difiiculty in re- 
turning the intestine and in keeping it from coming down again is greater. 
The opening remains gaping, and all expulsive action bears directly upon it. 
It has occurred to some that the opening might be stitched up. We do not 
know that this proceeding has ever been executed. At least we do not know 
of a published or authenticated case. 

An easier proceeding would be to open the abdomen, to draw back the 
intestine, and then to stitch up the wound. But still, the best plan would 
be to perform Porro's operation — an operation which leaves nothing undone. 

During collapse perfect rest is absolutely necessary. The flagging ener- 
gies may be sustained by repeated subcutaneous injections of ether ; and 
beef tea enemata containing brandy will also be useful. 

E. Injuries of the Pelvic Joints, Ligaments, and Other Struc- 
tures. — The softening of the joints in gestation and parturition has been 
discussed (p. 129). Occasionally, under the simple excentric pressure ex- 
erted by the foetus upon the pelvic girdle, inflammation of the joints is 
caused. This is more frequently noticed in the pubic symphysis. This may 
proceed to abscess. But more formidable injuries result from the use of in- 
struments, especially of the forceps. It would not be altogether justifiable 
to aflSrm that such injuries might always be avoided. But certainly, if the 
forceps be only used in proper cases and with due skill, observing axis-trac- 
tion, they will be extremely rare. 

Contracted pelvis will be a predisposing cause. The symphysis pubis 
bears the chief brunt of violence during instrumental labor, vicious traction 
telling most upon the anterior wall of the pelvis. 

The subject has been well studied by Ahlfeld (" Die Verletzungen der Beck- 
engelenke wahrend der Geburt und im Wochenbette." " Schmidt's Jahrb." 
1876). 

Injury to the pelvis is not limited to the joints. Instruments may so con- 
tuse the last lumbar and upper sacral vertebral bodies and the interarticular 
cartilages that necrosis follows. The bones have been bared by the lacera- 
tion of the covering soft structures. But in some cases the cartilages have 
been injured, the peritoneum remaining intact. 

Injuries of the bladder and urethra may be produced under the pressure 
and contusion arising during labor, chiefly where there is disproportion ; or 
from crushing by instruments, most frequently the forceps. The anterior 
wall of the pelvis bears the chief brunt of the vicious force in labor. In 
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using the forceps the edge of one blade is apt to come forward towards the 
symphysis, and the ordinary forceps often demands the highest skill in so 
directing traction as to diffuse the pressure equally on the pelvic girdle. 

The Ijladder may burst from over-distention, as in retroversion of the 
gravid womb. This has been adverted to in the section on this condition. 

J. Ramsbotham relates the case of a woman, aged 36, in whom, after pro- 
tracted labor and retention of urine, a hole, the size of a finger, was found 
in the uterus ; peritonitis ensued. This may be regarded as a case of simple 
intraperitoneal rupture. 

T. E, Rawson^ relates a case of a woman who, a month after labor, had 
sudden collapse — a small ulcerated opening was found at the summit of the 
bladder. Hey relates a similar case. The woman died on the eighth day 
after labor attended by distended bladder. 

Rupture during labor is described by Velpeau and by Blundell. 

The bladder may be directly torn during delivery by the forceps, as in a 
case which happened recently in London. The patient died, after sewing 
up the wound. This case, so far as we know, is unparalleled. 

Faye relates a case^ in which the bladder was ruptured under the use of 
ergot for obstructed labor from an arm presentation. 

Much valuable information upon this subject will be found in the excel- 
lent monograph of Walter Rivington " On Rupture of the Urinary Bladder," 
1884. 

The practical lessons to be drawn from these catastrophes are obvious. 

Vesico-vaginal fistulce are more commonly the result of necrosis of the tis- 
sues of the septum than of laceration at the time of labor. In the majority 
of instances it is only after several days that urine is observed to escape by 
an abnormal opening in the bladder or urethra — that is, after the slough of 
killed tissue has come away. In the meantime there is likely to be paralysis 
of the bladder, compelling resort to the catheter. 

For further information upon this subject reference is made to the " Clinical 
History of the Diseases of Women." The chief obstetric interest lies in 
determining how to obviate this evil. This depends almost entirely upon 
attention to two points — first, to. watch against protracted labor, which in- 
volves long pressure upou the soft parts engaged between the child — espe- 
cially the head — and the pelvic wall ; secondly, to use due care in the use of 
instruments, so as not to bear unduly upon the same parts. 

Recto-vaginal fistulas, are more rare. Their history is similar, but from 
the posterior wall of the vagina being less exposed to crushing between the 
child and projecting bone than is the case with the anterior wall, when this 
lesion occurs it is more likely to be the result of direct injury. 

E. INVERSION OF THE UTEllUS. 

Acute and Chronic ; Spontaneous or produced by external force ; How Pro- 
duced; John Hunter's Theory; Crosse's; Lazzati's ; Three Degrees; 
Course; Treatment. 

Inversion of the uterus is an accident of labor which may most usefully 
be studied in connection with rupture. In the suddenness of its occurrence, 
in its instant danger, in the call for prompt recognition and remedy, in its 
occasional complication with rupture or laceration, and in its medico-legal 
relations, it has many points of connection. 



1 Lancet, 1843-4. 



2 Schmidt's Jahrb., 1860. 
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Definition. — Inversion may be simply defined as a turning inside-out of 
the womb. (Inversion, rovesciamento, UmstUlpunfj.) The fundus falls through 
the cervix, coming out at the os externum, so as to form a new cavity, the 
lining of which is the external or peritoneal coat of the uterus. 

Inversion may be complete or partial. Crosse describes three degrees (see 
Fig. 161— (1) Depression ; (2) introversion ; (3) perversion or complete in- 
version. 1 T> U 

Inversion is acute or chronic. The true distinction was defined by Robert 
Barnes.^ Acute inversion ends with the complete involution of the_ uterus. 
When this process is complete, the case is chronic. The distinction is based 
upon the important physiological fact that, whilst involution is going on, the 

Fig. 161. 
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Three Deguees of Inversion. 
1. Depression. 2. Introversion. 3. Complete Inversion. (Crosse ) 
o. Fundus of uteri, h, h. Cavity of uteri receiving inverted fundus, c. Vagina. 
(I, (I Jloutli of inverted portion. 



muscular walls still retain active contractility, the organ is larger, and the 
cervix is comparatively yielding. During this stage the parts are more 
yielding and reduction comparatively easy. The history of the chronic form 
is traced with care in the " Clinical History of the Diseases of Women." 
Our present concern is limited to the recent or acute form of the accident. 
We introduce an illustration of the chronic form in order to give a correct 
idea of the relation of the parts (see Fig. 162). 

Inversion, like rupture, may be spontaneous or produced by external violence. 

Frequency. — The accident is so rare now-a-days that many men of large 
experience have never seen it. In former days it was not uncommon ; and 
this may still be said to be the case in countries where obstetric practice is 
largely in the hands of women. Like other of the great catastrophes of 
midwifery, it has become rare in proportion as the art has improved. Thus 
it is all but unexampled in the records of the Dublin Lying-in Hospital. 
It is, in fact, such a rare accident that it is impossible to give any statistics 
relative to its frequency which could be said to be trustworthy. Ruysch 
tells us that it was not uncommon in Holland in his day, when midwives 
were generally employed. Denuce^ collected 330 cases of inversion. 

But although, as a general rule, it may be true that the frequent occurrence 
of inversion is indicative of bad practice, it would be wrong to apply this 
absolutely. Now and then instances occur, and will occur under skilful 
hands, and when approved principles of conduct have been sedulously 
observed. 

^ Samuel Cooper's "Surgical Dictionary," Samuel Lane's edition. 
2 Inversion de I'Uterus, 1883. 
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We must, therefore, carefully study the modes in which inversion spon- 
taneous, or induced by external violence — is brought about. 

The following circumstances have been noticed in the histories of cases of 
inversion associated with labor: 1. It has occurred almost always, if not 
invariably, immediately after the expulsion of the child, and during the 
delivery of the placenta. 2. In a large proportion of cases the accident 
followed pulling upon the cord, or other forcible attempts to deliver the 
placenta. It occurred in one case, which came in the chronic stage into St, 
George's Hospital under Robert Barnes's care, under manual " expression 



Fig. 16-2. 




Twu-UiUlD.S SIZK. (.Alter CkuSSK.) M'ECIMEN in ill t^EE JJUPUYTREN. 

a. Vagina, b. Inverted fundus incised at c to show its cavity, d. Point of inversion, with roun<l ligaments, 
tuhes, and ovarian ligaments drawn in. e, e. Ovaries. /, /. Fimbriated ends of tubes, f/, y. Kound ligaments. 
h. Cervix covered by iicritoneuni. 

of the placenta." Other similar cases are reported, and several histories 
state that inversion occurred during strong pressure upon the abdomen. 3. 
In other cases the cord is noted as having been unusually short or twisted 
round the child's body, so that undue traction would be exerted on the 
placenta during the expulsion of the child. 4. In some cases there was 
adhesion of the placenta, and efforts to detach it have been followed by 
inversion. 5. In some cases, where there is no mention of the placenta 
having been meddled with, the delivery was very rapid. 6. In some cases 
the labor was natural but slow, characterized by inertia. 7. It has occurred 
in primiparse as well as in women who have borne many children. 8. 
Delivery in the erect posture has in several cases been attended by inversion. 
Q. It has happened after delivery by forceps and ergot. 10. A frequent 
attendant condition, the placenta being still in utero, has been hemorrhage. 

It will be observed that some of the foregoing conditions, if not all, imply 
inertia or flaccidity of the uterus, and that others give evidence of a vis d 
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tergo pushing the uterine fundus down, or of a vis dfronte pulling it down. 
Indeed, both these conditions mostly concur. 

Inversion during Pregnancy. — Dr. Woodson relates a case which 
occurred at four months^ and Dr. John A. Brady' one which followed 
abortion at five months. Both recovered after reposition. 

Inversion has in a considerable number of cases occurred in the non- 
pregnant state, so far as we can learn, from the dragging or expulsion of a 
tumor. The history of this class of cases is studied in the " Clinical His- 
tory of Diseases of Women." There is a good specimen (Hunterian) in the 
College of Surgeons. The case formed the basis of John Hunter's theory 
of the production of inversion. 

Causes or conditions under which inversion has been observed. The fact 
of inversion has not seldom escaped detection at the time of its occurrence. 
It undoubtedly takes place in the great majority of instances during the 
placental stage. But, not having been observed at the time, some have sup- 
posed that the uterus might undergo spontaneous inversion hours or days 
after labor. Ane, Baudelocque, and Dubois cite cases. This hypothesis 
rests upon the negative fact that no inversion was observed at the time of 
labor, and then upon the positive fact that an inverted uterus was found at 
some subsequent date. This kind of evidence is hardly satisfactory. It is 
probable that in some cases there was partial inversion at first, and that 
inversion was completed gradually subsequently. 

The essential conditions for the production of inversion are considerable 
enlargement of the cavity and relaxation of the whole or part of the walls 
of the uterus. When the uterus has contracted, its walls are so thick, and 
its cavity is so reduced, that, the anterior wall being flattened close in con- 
tact with the posterior, inversion cannot take place. The extreme flaccidity 
of the uterus has been distinctly described by many observers. Thus, 
Smellie relates a case told him by Lucas of a woman whose uterus, after 
inversion, was immediately reinverted. It was " like a piece of tripe." 
The uterus has even been invertec^ after post-mortem delivery. In " Guy's 
Hospital Reports," 1864, Alfred Taylor relates a case communicated by Mr. 
Bedford, of Sydney. A woman, aged thirty-seven, died in labor with her 
seventh child. She had had violent pains, but it was clearly ascertained 
that the head, although low down, had not been extracted. Inspection of 
the exhumed body was made a week after death. The abdomen was much 
distended by decomposition. A male child was found between the woman's 
thighs. The uterus was inverted, and, with the placenta attached to it, was 
also outside the vulva. There was also a rupture of the uterus a little 
above the cervix, transverse, and about six inches long. The conclusion 
arrived at was that the rupture occurred during life, and was the cause of 
death, and that the expulsion of the child and inversion of the uterus were 
caused by the pressure of gases in the abdomen. The uterus was flaccid. 

Hemorrhage is a disposing cause. Whoever has had his hand in the 
cavity of a uterus powerless through loss of blood, who has felt its flaccid 
walls yielding to every pressure 'Mike tripe" or wet brown paper, will un- 
derstand how easy it would be for such a uterus to be inverted. Indeed, we 
have often felt partial inversion taking place whilst endeavoring to detach 
adherent placenta by the fingers. Lazzati distinctly says that the uterus is 
inert at the time of inversion. Whilst in this state dragging upon the 
placenta may easily pull down the fundus and turn the uterus inside out; 
or pressure upon the fundus from without, as by the hand forcing it down, 
or by the expulsive action of the abdominal muscles, voluntary, reflex, or 
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in the act of vomiting, may drive the fundus down, and even through the 
OS uteri. 

We may, then, have spontaneous and artificial inversion during an entirely 
passive state of the uterus. 

It is certain, however, that the uterus may be inverted by a spontaneous 
active self inversion. The process was described by John Hunter. A poly- 
pus had grown from the fundus uteri. A ligature had been applied near 
the attachment. The tumor had sloughed off just before the patient died. 
Hunter described the case under the title of "Intussusception," to which he 
likened inversion. "The uterus," he says, "is liable to inversion from two 
causes : one is immediately after labor, when it is so large as to admit of its 
containing itself, and which is commonly from an imprudent mode of dis- 
engaging and bringing away the placenta, when that substance has been 
attached to the fundus of the uterus. The second is somewhat similar — 
namely, the expulsion of an adventitious body — although of another kind, 
and at a very different period in the state of this viscus. It begins to take 
place when this viscus is small, but becoming gradually large enough to 
admit of an inversion; so that, in the first case, the uterus is first large, so 
as to admit of an inversion, and by its contraction to its natural state, as it 
were, fixes it. This is done immediately, because its cause is immediate, for 
this enlarged state of the uterus is of short duration ; but the second is 
gradual, because it is to produce itself by the very action of the uterus in 
expelling an unnatural body (such as a polypus). The polypus, as it grows, 
will gradually fill the cavity of the uterus, and the uterus will be constantly 
endeavoring to remove it. The action of the uterus will be downwards, and 
as the body of the uterus acts on its substance it will be gradually squeezed 
down towards the cs tincse, and the fundus will, of course, be drawn gradu- 
ally into its own cavity, and as the polypus is squeezed down so will the 
fundus follow. When the whole length of the polypus has got into the 
vagina, if it has no length of neck, then will the fundus uteri be as low down 
as the OS tincse, the upper half of the uterus just filling the lower half; but 
I conceive it does not stop here. I conceive the contained or inverted part 
becomes an adventitious or extraneous body to the containing, and it con- 
tinues its action to get rid of the inverted part, similar to an introsusception 
of an intestine." It is remarkable that in the subject of this case an intro- 
susception of the small intestine coexisted. 

We have quoted this description at length because it contains the germ of 
most subsequent theoretical explanations. A similar theory was set forth 
by Crosse, who also points out that one of the most constant conditions is 
attachment of the placenta to the fundus uteri. Denman also says that, if 
a disposition to an inversion be first given by the force in pulling the funis, 
it may be completed by the action of the uterus. Tyler-Smith seized the 
same idea, and expressed it in his usual lucid manner. 

An important factor has been insisted upon by Rokitansky. Inversion 
begins at the placental site. This part, says the great pathologist, is liable 
to paralysis, and, being thicker than the other parts of the uterine wall, 
forms a projection into the cavity. That is the first step ; the first postulate 
of Hunter. Then, if the placenta adhere, and be dragged upon by the cord 
from below, or if the abdominal walls act as in a bearing-down effort, the 
part already disposed to fall inwards is forced turther down into the cavity. 
The external cup-like depression — Crosse's first stage (see Fig. 161, 1) — 
formed by paralysis of the placental site, may be felt by examination through 
the abdominal walls, and especially is this the case if traction be made upon 
the cord, the placenta adhering. When things have gone thus far, the whole 
body of the uterus being at the time inert, a little further pressure or drag- 
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ging brings the fundus down upon the cervix— Cro.<se's second degree, or 
introversion (see Fig. 161, 2). If this part be contracted, it may prevent the 
fundus from slipping through ; or, the pressure continuing, the cervix may 
yield and allow the fundus to slip through, as it does in the ordinary labor, 
or in the converse case of artificial reposition ; or the advancing fundus may 
find the lower segment and cervix flaccid, and oflering no opposition. In- 
deed, the cervix is very liable to temporary paralysis after labor, and 
especially is this the case when it is lacerated. Accordingly, it has been 
observed that some cases have occurred gradually, others suddenly. 

It may be supposed that the uterine ligaments would ofier sufficient resist- 
ance to obviate spontaneous inversion; and the inference from this assump- 
tion would be that inversion must be the consequence of direct violence. 
But in reality this resistance is easily overcome. During gestation the liga- 
ments become elongated, so as to be easily drawn into the hollow or cup 
formed by the inverting body of the uterus. The moorings of the fundus 
are too slack to keep this part up ; but, on the other hand, the connections 
of the cervix, to its ligaments, to the bladder and vagina, hinder the inver- 
sion of this part for a time. And Casper says laceration of the ligaments 
may attend spontaneous inversion of the uterus. Hence one explanation of 
the greater frequency of the first two stages of inversion. 

We may, then, upon these data, summarize the conditions for inversion. 
"We find, 1. That inversion may be spontaneously produced by the driving 
force of the abdominal muscles, aided, perhaps, by the dragging force of the 
placenta, pushing or pulling the paralyzed and bulging fundal placental site 

Fig. 163. 




A NEARLY COMPLETE INVERSIO.N 0!' ICTERUS IN RECENT STATE, THE I'LACENTA REMOVED. OnE-THIRD SIZE. 

(])r. Chambers's case.) 

The Fallopian tubes and round ligaments are hanging out of the infundibulum formed by the inversion. 
The rough surface at the lower part is the placental site. A secundipara mt. 27. Half-an-hour after child's 
birth hemorrhage set in, the placenta being not yet expelled The midwife pulled upon the cord ; the patient 
Trad severe abdominal contraction, uttered a violent shriek of pain, and a round, ovoid body protruded from 
the vulva. The patient was moribund when seen. No opi)ortunity for replacement. 

through the relaxed cervix, or artificially produced by pushing upon the 
fundus, or by pulling upon the fundus by traction upon the adherent pla- 
centa. In these two forms, paralysis of the entire organ is the essential 
condition. 2. We have not absolute inertia, but paralysis of the fundal seat 
of the placenta. With depression, this part, as Hunter and Tyler-Smith 
explained, is caught in the lower zone of the uterus, and, exciting it, as a 
foreign body or polypus, to act, the introcedent part is driven down through 
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the cervix. In a similar manner, tlie first stage of depression or introcession 
is effected artificially by traction upon the cord, or by pushing as in " ex- 
pression," when the introcedent part is caught by the lower segment of the 
uterus and expelled. Duncan and Taylor, of New York, point out that, in 
some instances, inversion begins at the cervix, which is rolled out or everted 
by the superincumbent pressure of the body of the uterus. 

The Symptoms and Diagnosis of Recent Inversion. — The symptoms are 
chiefly those of shock, indicating sudden severe injury. They vary with the 
degree and progress of the inversion. Thus, the first degree or simple de- 
pression (see Fig. 161, 1) may be unattended by pain, and be indicated 
solely by hemorrhage and a corresponding depression of the vital powers. 
The hemorrhage comes from the relaxed projecting placental site. As the 
descent proceeds and becomes introversion (see Fig. 161, 2), urgent symp- 
toms arise, according to the degree of compression exercised by the unin- 
verted portion upon the inverted portion. A sense of fulness, weight, as of 
something to be expelled, is felt. The woman has thought another child 
was passing, or that the placenta was coming. Expulsive efforts, uterine 
and abdominal, sometimes very violent, follow. Hemorrhage is not constant. 
It seems that, when the inverted portion is firmly compressed, the hemor- 
rhage is arrested, and that bleeding is a mark of inertia. When there is 
inertia, hemorrhage is often profuse and continuous. When the inversion is 
complete, pain and collapse are aggravated. Clammy sweats, cold extremi- 
ties, vomiting, alarming distress, restlessness, extinction of pulse follow. 

During the expulsion the woman has often exclaimed that " her body has 
come out," or that the attendant " is tearing away her inside ;" and this even 
when no one may have been touching her. Perhaps convulsions set in, hnt 
generally consciousness is retained. 

When examination is made, the appearance of an unusual mass is ob- 
served outside the vulva. This may be as big as a child's head, or bigger. 
In Middlesex Hospital Museum is a specimen as large as the adult head 
hanging from the vulva. There was also rupture, both said to be produced 
by the midwife pulling upon the cord. The depending mass is fleshy, firm, 
rounded or pyriform, dark red, bleeding, probably partly obscured by blood- 
clots. The cord, if the placenta had not previously come away, and if the 
cord had not been torn off, will be hanging from the mass, and, being traced 
up to its root in the placenta, may give the impression that it is placenta 
and nothing more. Under the influence of this impression, the first impulse 
may be to seize the mass and try to remove it ; and the profuse attendant 
flooding may add urgency to this impulse. But deliberate examination will 
show that the hand cannot be passed up beyond the presenting mass or pre- 
sumed placenta into a cavity like the vagiua or uterus ; the hand is arrested 
all round the root of the mass by a groove low down in the pelvis, or even 
outside the vulva ; feeling above the pubes for the uterus, it is not found 
where it ought to be, but the hand sinks in, carrying the flaccid wall before 
it quite back to the spine, and even into the pelvic cavity. The uterus, 
then, is not where it ought to be, and there is a body of corresponding bulk 
and shape where no such body is usually found. The inference is strong, if 
not conclusive, that this body in a strange place is the inverted uterus. 

The diagnosis may be made clear or absolute (1) by passing a finger into 
the rectum, and then passing the fingers of the other hand above the pubes 
back towards the sacral promontory; if the two hands are thus brought to 
meet, the absence of the uterus from its proper place is established. (2) There 
is another test. The fingers, dipping into the pelvis, find their way into the 
hollow formed by the inverted uterus, and the round ligaments may even 
be made out running into this hollow. Upward pressure of the procident 

41 
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mass will bring these signs into greater relief. (3) Or there is still another 
test. The finger in the rectum reaching above the procident mass, a sound 
or catheter is passed into the bladder, and the concavity turned backwards; 
the point reaches over the procident mass, and is felt by the finger in the 
rectum. 

If the jilacenta still remains attached, the mass will be correspondingly 
larger. It ought to be known whether the placenta have come away or not. 
The cord will afl^ord a ready clew if it have not been torn oflT. In all cases 
of difficulty the doubtful body should be inspected by the eye if possible, as 
well as by the touch. The ramifications of the umbilical vessels over the 
surface of the mass and the torn membranes will reveal the placenta. A 
placenta in this position is presumably detached, and removable without 
further force. If it be f )und that it cannot be so removed, the reason of the 
resistance must be carefully sought. The membranes should be drawn for- 
wards so as to bare the edge of the placenta; it will then be felt, and seen 
to be attached to a spherical body, which is almost certainly the uterus 
inverted. Not quite certainly, because cases are known where the placenta 
has grown to the child's head, or to a polypoid tumor projecting from the 
uterine cavity. This second case is one of real difficulty — the more so since 
the polypus may have caused inversion of the uterus. There will then be 
three masses in very unusual connections: placenta, tumor, inverted uterus. 

Whilst we are making all this out, the patient may be dying of shock and 
hemorrhage. Still, however urgent the need of help, there is more danger 
in precipitate, unreasoned efforts than in the procrastination necessary to 
take an accurate survey of the situation, and to deliberate on the proper 
\30urse of action. By taking time we shall probably do what is right. 

The recently inverted uterus has a remarkable property which distinguishes 
it from every other tumor. Contractility is a property that no polypus pos- 
sesses. If the tumor, then, hardens and relaxes alternately, we know it is 
the uterus. 

The recently inverted uterus is also usually very much larger than a 
polypus. And the polypus traced up to its root or origin will lead to a 
cavity — the cavity of the uterus. 

The case of incomplete inversion — that is, in the stages of depression or 
introsuscepti(m — may be very difficult to diagnose from polypus. There 
may in both cases be a tumor above or engaging in the cervix. The finger 
or sound will pass into the uterine cavity around the base or neck of the 
tumor. The diagnosis will depend upon being able to feel the inverted cup 
of the fundus through the abdominal wall, whilst a finger of the other hand 
is in the uterus. In the case of polypus, no such cup is felt, but the body 
and fundus of the uterus are felt in their usual relations and convex shape. 
Bimanual palpation and the sound determine these points. 

Should the placenta have come away, the case, although so far simplified, is 
still not free from danger of mistake. There is a large, rounded, fleshy 
mass, bleeding, hanging between the thighs. It may be mistaken for pla- 
centa, for some part of a child, normal or abnormal, for a polypus or other 
tumor, or even for a mass of coagulated blood. If you have been following 
the uterus down during the extrusion of the placenta, or afterwards to insure 
contraction, and suddenly feel the uterus retreat into the pelvis, a firm mass 
appearing simultaneously in the vagina or externally, you have, with the 
symptoms of shock, strong presumptive evidence that the uterus has become 
inverted. You may make this sure by pushing the tumor back a little up 
the vagina with one hand while you press in the flaccid abdominal wall, with 
your other hand, behind the symphysis. The cup-shaped depression formed 
by the introcedent fundus uteri may thus be felt. 
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Course, Teiiniinations, Prognosis. — 1, The patient almost immediately or 
soon after the accident, dies from pUre shock. The shock attending simple 
depression has proved fatal. 

2. More frequently death occurs rapidly from shock and hemorrhage com- » 
bined — that is, within twelve hours. 3. The inverted uterus may be strangled 
by its own cervix or by the vulva. This induces continuous or secondary 
shock, and in some cases, if the patient survives long enough, and it need 
not be long, gangrene ensues. The uterus has sloughed off. Saxtorph, De- 
boirier, Radford, E. Clemensen give examples. R. Milne Murray' relates a 
case in which the uterus was found inverted twenty-four hours after spon- 
taneous expulsion of placenta. It was replaced without difficulty, but was 
again found inverted on the following day. On the thirteenth day the ute- 
rus sloughed off without hemorrhage. The patient recovered. In other 
cases the strangulation has ended fatally before there was time for sloughing 
(Velpeau). Death has ensued from strangulation of intestine in the uterus. 
Gerard de Beauvais relates a case.^ 

4. In some cases, and these not rare, the shock and hemorrhage are not 
very severe, or, at all events, the woman survives the immediate effects, ral- 
lies, and is thought to be safe. Tolerance, more or less complete, may ensue. 
But generally metrorrhagia continues, interrupted perhaps at intervals, but 
always liable to recur at the menstrual epochs. The losses thus induced 
may prove fatal at no distant date. 

In the recent state, retention of urine, owing to the distortion and compres- 
sion of the neck of the bladder and urethra, is not uncommon. This has 
been relieved when the uterus was restored. But congestion of the mucous 
membrane of the bladder, cystitis, even retrograde kidney trouble, may en- 
sue, as in retroversion of the gravid uterus. 

5. When the case is not fatal, and the uterus is not reduced, it merges 
into the chronic form. For the history of this form we must refer to the full 
description given in the " Clinical History of the Diseases of Women." 

6. Meigs and others affirm that spontaneous reposition has occurred. This 
is denied by Crosse. A case, however, related by Spiegelberg* seems clear. 
Denhani relates* a case in which spontaneous reduction completed reduction 
that could only be partially effected by the taxis. Some cases related are 
open to doubt. A polyi)us may have dropped and have been mistaken for 
the uterus. But there seems no reason to question that inversion in the first 
and second degrees may be reduced spontaneously. We have only to sup- 
pose that the lower segment of the uterus, contracting below the equator of 
the introcedent globular mass, may cause this mass to spring back into its 
place. We have, indeed, observed this ourselves in the first degree of 
depression. 

Treatment. — When we find inversion the indication is clear to reduce it, 
and that as soon as possible. If we can catch the happy moment whilst the 
uterus is still flaccid, reduction is comparatively easy. Indeed, Lazzati and 
most authors state that as complete inertia is necessary to the production of 
inversicm, so it is also necessary for reposition. The time at disposal is short. 
The i)resence of the uterus, grasped in its own neck, excites contraction, the 
part gets strangled, and it becomes more and more difficult to return it. It 
was at onetime considered a hopeless task to persevere in attempts at reduc- 
tion unless it was accomplished within an hour. 

The first question to determine is the fitness of the patient to endure the 

' Edinb. Med. Journ., 1883. ^ Arch, de I'Acad. de Mc'd., 1843. 

^ Arch. f. Gynakologie, vol. v. 

* Dubl. Quarterly Juurn. of Med. Science, 1866. 
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operation. If prostration be marked, lose no time before injecting a drachm 
of ether under the skin. The catheter should be passed as a rule. 

The posture of the patient is the left lateral, inclining to the prone. The 
, pelvis is drawn near to the edge of the bed, the knees well flexed upon the 
abdomen. Anaesthesia by ether may be desirable, but not at the sacrifice 
of time. 

The second question that arises is as to detaching the placenta first or not. 
To detach the placenta is to lose a little time, to risk flooding and irritating 

V the uterus to contract ; if we leave it, there is the greater bulk to pass through 
the cervical ring. If we have the good fortune to recognize the accident at 
the moment, we may be able to take advantage of the flaccidity of the cervix 
and return uterus and placenta at once. But if this favorable moment is 
lost, it will be better to detach the placenta first. This is done by finding 
the margin, insinuating one or two fingers between it and the uterine globe, 

• supporting the uterus by the other hand, and peeling off' the placenta by 
sweeping the fingers along. When the placenta is wholly detached, proceed 
to reduce the uterus. The mode of manipulation must vary according to 
circumstances. If the uterus is large, flabby, and the cervix dilated, it may 
be quickly replaced by depressing the fundus with the fingers gathered into 
a cone, and carrying the hand onwards through the os. Lazzati says it is 
better to apply the closed fist to the fundus ; this acts better, and avoids the 
risk — by no means a slight one — of perforating the soft structure of the 
uterus. In executing this manoeuvre two things must on no account be 
omitted ; one is, to support the uterus by the other hand pressing firmly 
down upon it from above the symphysis, lest the vagina be lacerated. The 
vagina is very extensile after labor. It sometimes elongates under pushing 
so readily that we may fail to realize whether it is stretching or rending. 
The other thing to observe is the course of the pelvic axes and the form of 
the pelvic brim. This knowledge will guide the direction of pressure. 
Pressure at first should be made a little backwards towards the hollow of 
the sacrum ; then the direction must be towards the brim, and at the same 
time to one side, so as to avoid the sacral promontory. As in attempts to reduce 
a retroverted gravid uterus, failure has often ensued from not understanding 
this. It was, we believe, first insisted upon by Dr. Skinner, of Liverpool. 
By attention to this rule we have reduced a uterus in fifteen minutes which 
had been inverted for ten days, defying repeated efforts by other surgeons. 
The side to select is the left ; the patient lying on her left side, the uterus thus 
more easily slips past the promontory. When reduction has been accom- 
plished, the hand, following the receding fundus, will occupy the cavity of 
the uterus, and the organ will be grasped between the hand inside and the 
hand supporting outside. Care should be taken to avert what has happened, 
namely, reinversion. To secure this, pass up along the palm of the"hand a 
uterine tube connected with an injecting syringe ; throw up a pint of hot 
water (110= F.), and if the uterus is felt to contract, the hand is withdrawn; 
if contraction do not follow, throw up a styptic solution, such as perchloride 
of iron. The eflEects of this are : constriction of the mouths of the vessels, 
arrest of hemorrhage, excitation of uterine contraction, corrugation of the 
tissues, and narrowing of the cervix uteri. When this state is induced we 
may look with confidence for safety. Dr. Spearing published a case in 
which reinversion occurred immediately after reduction. The woman died 
in fifteen minutes after reduction. 

If uterine action be present, especially if the cervix is constringing the 
inverted part, contracting spasmodically, the difficulty is greater, and it is 
no longer judicious to commence by pushing in the fundus. McClintock 
showed that doing this is to double the inflexion of the uterine walls, and 
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thus to double the mass that has to pass through the os. He advised to 
regard the inversion as a hernia, and to replace that part first which came 
down lad. The tumor must be grasped in its circumference near the con- 
stricting OS ; firmly compressing it towards the centre, and at the same time 
pushing it upwards, forwards, and to one side. The pressure must be steadily- 
kept up, as the resistance of the os is overcome by sustained pressure. After 
a time the os is felt to relax, the part nearest is pushed through, and then, 
generally suddenly, the body and fundus spring into position.^ This pro- 
ceeding is best carried out under ether. 

Dr. Noeggerath insists upon the advantage of indenting the fundus first 
at one or other of the angles where the tubes enter. This oblique indenta- 
tion, he says, is far more effective than indenting in the middle of the fundus. 
There seems to be a sound physiological as well as clinical argument in favor 
of this proposition. 

If the opportunity of reducing within a few hours be lost, the difficulty 
increases through advancing involution of the uterus, and especially con- 
traction of the cervix. But still reduction is simply a question of time and 
skill. The principle of steadily sustained elastic pressure, advocated and 
practised by Tyler Smith, has given excellent results. For information 
upon this point we must refer to the " Clinical History of the Diseases of 
Women." 

Reduction, however, does not always insure recovery. Many patients 
have died soon after reinversion. In some instances, perhaps, further injury 
has been inflicted during the operation. But it must not be forgotten that 
laceration of the vagina or uterus may have been spontaneously produced 
at the same time as the inversion. 

In some critical cases, in which the uterus is partly torn from its connec- 
tions, the question may arise whether it be not better to complete the removal 
of the organ by the knife or scissors, having first transfixed the root by 
needles and secured the opening by sutures. The proceeding seems desperate, 
but circumstances may justify it. 

The ajter treatment will consist in absolute rest, opiate suppositories, or 
chloral eneraata, containing one drachm of chloral, ice, and appropriate 
means to arrest vomiting. 

In subsequent labors increased disposition to inversion may be anticipated. 
There are several cases in which inversion has happened in successive labors. 

Retroversion and retroflexion with prolapsus, and anteversion and anteflexion 
may follow labor. These accidents have been referred to under " Hemor- 
rhage," 

Subinvolution has been referred to in the " History of Puerpery." The 
chronic state passes under the " Diseases of Women." 

The nervous disorders have been described in connection with the neuroses 
of gestation, labor, and puerpery. 

Disorders of the circulation and lungs are described as part of the " History 
of Puerpery." 

Retention of the placenta has been studied in connection with the 
"Diseases of the Ovum" and "Abortion." It has also been referred to in 
connection with post-partum hemorrhage. It is still desirable to give a brief 
account of other relations of this complication. It has been elaborately de- 
scribed by Hegar,'' Hiiter,^ Fromont,* and others. 

' J G. Wilson, Glasgow Med. Journal. 

' Die Patholosie unci Therapie der Placentaretention, 1862. 

" Die Mutterkiichenreste," Monatsschr. f. Geburtskunde, IS-")?. 

Memoire sur la retention du placenta, 1857. 
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It may be stated briefly that retention is due (1) to defective or irregular 
action of the uterus, or (2) to morbid adhesion. The first order of causes 
has been suflSciently considered in the section on the management of the 
placental stage of labor, and the second in the section on " Secondary Hemor- 
rhage." 

Stadtfelt^ states as a cause that the placenta may be too loose in texture, 
so that the lobes are easily separated from one another, and one or more may 
be left behind. This applies especially to the small accessory lobes. He 
says, out of seventy autopsies he witnessed of women dying in puerpery, 
large remains of placenta were found in seven. David Davis and Rams- 
botham believed that a frequent cause was inflammatory exudation between 
placenta and uterus. Wigand said it was due to scrofulous or arthritic 
condition of the body. 

Another cause is the forcible extraction of the placenta. Even when 
there is no morbid adhesion, such disorder in the action of the uterus is 
induced that the placenta may be torn, and pieces remain behind. 

The placenta may be retained entire or in part. It may be expelled or 
removed several months after labor, no other consequences resulting beyond 
hemorrhages and arrested involution. 

Caseaux points out that in such cases the freshness of the placenta is 
accounted for by the integrity of its vascular connections with the uterus. 
Hemorrhage is the most constant attendant. But where the relation with 
the uterus is entirely or in great part lost, the placenta is liable to undergo 
putrefactive change. This may or may not be attended by septicfemic fever 
or inflammation. In the case of pntvei'siction, physometra or tympanites uteri 
is likely to result. The cervix uteri being excluded, either by a mass of 
blood or the placental mass lodging over the os internum, gaseous accumu- 
lation takes place, distending the uterine cavity to the extent of notable 
enlargement. It thus rises considerably above the symphysis pubis. Com- 
monly great pain and tenderness on pressure are felt; some irritative fever, 
with rise of temperature and pulse, with a sallow aspect, indicate toxasmia. 

One consequence of retention of a bit of placenta is that it may form the 
nucleus upon which layers of blood may aggregate, forming the placental and 
fibrinous polypus. 

Treatment. — Two conditions attend all the forms of the retention— namely, 
hemorrhage and excessive bulk of the uterus. Now, as a general rule, hardly 
admitting of exception, whenever these conditions exist, the cervix should 
be dilated, and the cavity of the uterus explored, under anaesthesia if neces- 
sary. The noxious substances can then be cleared out. This done, irrigation 
with carbolic acid solution, 1 in 50, or with bichloride of mercury, 1 in 3000, 
should be used for some days. Quinine, ergot, and digitalis will also be useful. 

Nonat^ described fongosites intrauterines as placental remains. Small 
polypoid excrescences keep up hyperplasia and hemorrhages. AVe have 
seen many examples. Some were malignant, and could not be traced back 
to -labor. Here, again, the treatment indicated is to dilate the cervix to get 
good access to the cavity of the uterus, and to deal with the excrescences by 
scraping or application of iodine or nitric acid. If of placental origin a cure 
may be anticipated. Scraping must be practised with gentleness and caution, 
lest the instrument penetrate the substance of the uterus. 

In like manner, shreds of membrane may be retained. Like the placenta, 
the membranes may contract morbid adhesions. Similar consequences attend, 
and similar treatment is indicated. 

1 Dublin Quart. Journ. of Med., 1863. 

2 Traite pratique dcs Maladies de I'lUeius, 1860. 
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ON SUDDEN AND QUICK DEATH IN GESTATION, LABOR, AND PUERPERY : THROM- 
BOSIS, EMBOLISM, APOPLEXY, SHOCK, AIR IN VEINS — INJURY OF SPLEEN, ILEUS, 
AND REMANENT LESIONS AND DISEASES FROM GESTATION AND LABOR. 

Death may happen quickly — that is, after very brief waruiug of danger, 
or even suddenly, without warning. This event may occur during gestation, 
labor, or puerpery. 

It is of importance to study this subject apart from the systematic descrip- 
tion of the diseases and accidents, some of which issue in death more or less 
sudden. When death occurs suddenly, the first impulse of the friends or 
assistants is not seldom to suspect that the doctor is to blame. No doubt 
this suspicion may sometimes be justified. But far more frequently it will 
be found that the catastrophe was beyond his immediate control. We use 
the qualification " immediate," because in some cases the catastrophe might 
have been averted had the opportunity been afforded of applying proper 
treatment during the initiative conditions. But in many instances no oppor- 
tunity for prophylaxis has been afforded. And in some cases, even where 
the physician has the opportunity of antecedent observation, the course of 
the lethal events may defy his skill. 

Classification of the Causes of Sudden Death. 

The causes may be most usefully analyzed into — (1) Those which occur 
during gestation ; (2) those which occur during labor ; and (3) those during 
puerpery. Similar causes may lead to death in each of these three epochs ; 
but in each epoch there are causes more especially operative. 

1. Causes of Sudden Death during Gestation. — It may seem para- 
doxical to state that death, sudden or slow, may occur, apart from violence, 
in a healthy subject. Still, if it be granted that some morbid condition 
must be in existence, it is nevertheless true that it cannot always be detected, 
even after death. Reference to the chapter on the "Diseases of Gestation" 
will show that the normal conditions evoked are sometimes so exaggerated 
as to overstep the narrow boundary between physiology and pathology. 
Without serious organic change, the functional energies may be so exalted 
that the organs cannot bear the unwonted strain. In this sense the heart, 
for example, although substantially sound, may be overpowered — paralyzed. 

But in other cases there is decided structural disease, as of the nervous 
centres, lungs, or circulating system, preexistent, or developed during gesta- 
tion. In such cases the intensified functional strain will naturally tell more 
severely. 

As in the non-pregnant, sudden death is immediately caused by oppression 
of one of the great vital centres, the brain and medulla oblongata, the lungs, 
and the heart. The first blow may strike any one of these centres; but the 
others are quickly involved, and it is not always easy to discover which was 
the first to suffer. 

We believe that it is more in accordance with clinical observation to begin 
with the heart. Indeed, sudden death is most frequently associated with 
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changes in the vascular system. Under violent emotion fatal syncope may 
occur, the ordinary physiological hypertrophy of the organ being the only 
condition detected. De Cristoforis relates a case which occurred in the 
wards of Professor Esterle.' A woman took an excessive meal, and under 
the commotion of vomitiDg died in a few moments. She had the normal 
hypertrophy of the left ventricle ; the texture of the myocardium was intact. 
There was oedema of the lungs and disturbance of the circulation dating 
from the seventh month. Csesarean section was performed post-mortem. 

In other cases, marked fatty degeneration of the myocardium has been 
observed. In two cases, in which death occurred suddenly towards the end 
of gestation, Robert Barnes detected this change. In one, the immediate 
cause was excessive exertion. 

Death has occurred suddenly under severe straining at stool. Thus, 
Robert Barnes assisted at the autopsy of a young primigravida at the 
Clinique d'Accouchements at Paris. She was near term. She died as if 
struck by lightning when at stool. There was found a hydatid in the wall 
of the aorta just above the valves, which had caused thinning of the wall, 
so that when it burst, rapid effusion of blood took place into the peri- 
cardium. 

Under the extreme vascular tension of gestation, blood-extravasations are 
not uncommon. As we have seen in the history of abortion, the vascular 
tension most commonly finds relief by effusions from mucous membranes, 
and notably from the uterus. But occasionally bloodvessels in the lungs or 
brain give way. In the case of lung-apoplexy, recovery may ensue, but 
sometimes rapid death occurs. When the extravasation takes place in the 
brain, the issue is generally fatal. The usual symptoms of apoplexy set in: 
coma, stertor, and convulsion; and commonly abortion attends, produced by 
the accumulation of carbonic acid in the blood. In such cases the death is 
much less rapid than when the blow falls first upon the heart. 

Grenser^ relates the case of a woman who, near terra, complained of faint- 
ness and headache, then vomiting. Soon after this she became soporous, 
the pupils contracted, the pulse quick. In a few hours complete unconscious- 
ness set in ; the face became cyanotic; contractions, especially of the muscles 
of the neck, appeared ; death followed in twenty-four hours. The child was 
extracted by Cfesareau section. A thick purulent layer was found on the 
dura mater and arachnoid. There was also hypersemia of the brain and 
oedema of the lungs. How far the suppurative inflammation of the mem- 
branes of the brain was dependent upon gestation must be a matter of specu- 
lation. 

We have known rapid, almost sudden, death ensue upon oedema of the 
lungs, and more especially when there was ordinary pneumonia or phthisis. 
In cases of lung-inadequacy, comparatively slight events that suddenly dis- 
turb the equilibrium of the circulation may prove quickly fatal. This mode 
of death is likely to happen in connection with albuminuria. 

Thrombosis in pregnant women is rare, but several well-observed cases 
have been published. One was related by Edward Smith, a skilled and 
keen physiologist. A woman, set. 20, near term in her second gestation, 
after a hearty dinner, having exhibited excellent spirits, "suddenly uttered 
a shriek, flung her arms about wildly, and cried, " Oh ! my head ; I cannot 
breathe; I am going mad ! Give me my breath ! " This continued for five 
minutes, during which time her hand was placed upon her chest. She 
became calm for a moment, and said to her husband, "There, Charles, I am 

' Annali Universali di Medicina, 1867. 
' Monatssc'hr. fiir Geburtskiinde, 186;",. 
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better,'' and expired. The face was livid, and the body bent so that the 
knees approached her chin. Autopsy forty hours after death : The blood 
was black and fluid universally, except in the pulmonary veins, where the 
whole tube was filled by a cylinder of coagulura, having a central clot of 
blood enclosed by two layers of condensed fibrine, the outer one of which 
was colorless, and the whole so firm that it could be handled with impunity. 
The number of white corpuscles was much above the normal standard. The 
tissue of the heart, more particularly on the right side, was undergoing the 
first stage of fatty degeneration. 

Dr. Philipson relates an analogous case (" Lancet," 1865). A w^oman, 
£Et. 35, in her first pregnancy, had been suflfering from a slight bronchitis. 
In the act of answering the street door, she fell to the ground, and was dead 
in a few minutes. Autopsy : Dark blood flowed quickly on incision. The 
right auricle was full of black blood of the consistence of soft jelly. The 
blood in the cavje was very dark and fluid. In the right ventricle 

was a fibrinous mass, which extended through the pulmonary artery, and 
its right and left divisions, as far as they could be traced in the lungs. The 
concretion in the ventricle was very firm, spirally laminated, firmly adherent. 
A fatal case of embolism recently occurred in St. George's Hospital. The 
subject, about eight months pregnant, died suddenly. An embolon from a 
varicose vein in the leg had lodged in the pulmonary artery. 

Sudden death during labor is more common than during gestation. The 
same conditions that lead to death during gestation may exist when the 
woman is overtaken by labor ; and the enormous strain of labor will then 
act with redoubled force. We need not do more than note the rapid deaths 
that ensue from uterine hemorrhage, external and internal, or from rupture 
of the uterus. In these cases the fatal issue, although often rapid, is rarely 
quite sudden. 

A very striking cause of death is shock: a combination of mental, emo- 
tional, and diastaltic force, under which the heart may be paralyzed. 
During labor the contraction of the uterus, the closure of the glottis, the 
fixing of the chest-walls, combine to throw increased pressure upon the heart 
and brain. Sometimes, as Marshall Hall and Tyler Smith insisted, acute 
pain extorts a cry, the glottis is opened, the strain is taken oflf, and rupture 
of the uterus, extravasation in the brain or in the lung, or paralysis of the 
heart is thus averted. But, if not saved in this way, the patient is in 
imminent danger, especially if there is an unsound link in the physiological 
chain. Thus, the heart readily fails if it be degraded in texture or work, 
or if the blood be poor. 

Pam alone, perhaps, may kill. The shock attending pain may suddenly 
paralyze the heart. 

Allied to shock is syncope, which has proved fatal. 

The more severe injuries, as inversion or rupture of the uterus, may kill 
more or less suddenly. 

The lungs may be damaged under the strain of labor. We have seen 
severe emphysema ensue, ending fatally. 

Cerebral apoplexy has in several instances occurred durinor labor. Robert 
Barnes related an instance to the Obstetrical Society. The woman, about 
forty years old, was in her seventh labor. Convulsion, stertor, and syncope 
set in before the expulsion of the child. The child was expelled alive. The 
mother died twenty minutes afterwards. A small clot, quite recent, was 
found in the left thalamus opticus ; and another, larger and of a dissecting 
character, in the left crus cerebri. 

If there is preexisting mitral disease, suddep death is the more probable. 
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Fritsch^ says this is due to the paralyzing effect of the sudden flow of a 
strong stream of blood into the right heart, caused by increased vascular 
tension. Pauum showed that a sudden jet of blood propelled into the right 
heart does paralyze it. 

Entry of Air into the Veins and Heart. — Sudden death may result from 
this accident. After labor, the uterus being relaxed, and the patient inclin- 
ing forwards, under the combined influence of bagging forward of the uterus, 
the want of contraction of the abdominal walls, and atmospheric pressure, 
air may be drawn into the uterus, and thence sucked in by the open mouths 
of the veins. Carried to the right ventricle, the circulation and action of the 
heart are so disturbed that rapid death may ensue. It is, however, certain 
that the entry of a moderate volume of air is not necessarily fatal. Another 
way in which air gets into the veins is when foul air is generated in the 
uterine cavity as the product of decomposition. 

We cite a case from Olshausen^ as a good clinical illustration. A 2-para 
of robust frame, aet. 29, was at term. The uterus was unusually distended. 
No albuminuria. Labor being lingering, the uterine douche was used, the 
water being at 30° R. ; it was forced into the vagina gently. After eight 
minutes' use the woman complained of oppression ; the tube was withdrawn. 
The woman rose in bed, immediately fell back senseless, and died in a 
minute, at most, under convulsive respiratory movements, and distortions of 
the face. Eight minutes later, bleeding from the median vein was tried, but 
only a few drops flowed. On touching the body, distinct and widely spread 
crepitation was felt. Autopsy eight hours after death : A large quantity of 
dark fluid blood escaped from the sinuses of the dura mater. The cerebral 
membranes were very hyper^emic ; the lungs somewhat congested. The heart 
was lying transversely ; the left ventricle was in firm contraction ; the right 
quite soft, something like an intestine wath thick walls ; the coronary vessels 
contained a quantity of air-bubbles; the left heart contained scarcely any 
blood ; the right held a little, it was frothy. The distended uterus crepitated 
everywhere under the hand. A number of vessels of medium calibre, im- 
mediately under the peritoneum, were plainly filled with air. The right 
broad ligament was strongly distended with air-bubbles, and this emphysema 
of cellular tissue extended from the broad ligament through the retro- 
peritoneal space to the inner side of the right kidney, and even below the 
liver to the vena cava ascendens. This vessel was enormously distended by 
air. The uterus being divided in the median line, a placenta was found at- 
tached to the anterior wall, a small flap being detached from the uterus ; 
another placenta was attached behind and to the right ; a larger portion of 
this had been separated. The two ova were uninjured. Death, then, was 
caused by forcing air into the placental site. 

N. Heckford published^ a case. A woman, fet. 43, died suddenly in child- 
birth — her eighteenth labor. Labor commenced at 4 p. m. ; a female friend, 
who alone was attending, said that after a few strong pains a living child 
was expelled, and the woman died immediately afterwards. There was no 
hemorrhage, and the placenta had not been interfered with. The heart and 
bloodvessels were healthy. Both ventricles contained frothy blood. On 
making sections of the difl'erent viscera, air bubbled freely from the divided 
vessels ; this was very conspicuous in the arteries of the brain. The case 
occurred in winter, and there was no decomposition. The greater part of 
the placenta was still attached, but at one spot it was detached. Air must 
have entered by the uterine sinuses. 

^ Arch. f. Gynakologie. 2 Monatsschr. f. Geburtsk., 1864. 

3 Med. Times and Gaz., 1867. 



RUPTURE OF THE HEART AND SPLEEX. 



661 



Dr. More Madden relates' a case of death from this cause. 

Hervieux relates a case in which furious mania and death followed in 
thirty hours after an intrauterine injection to correct offensive lochia. The 
air was collected and analyzed. It consisted of oxygen, 7 ; carbonic acid, 
11; and nitrogen, 82. That is, it was composed of the same elements as 
atmospheric air, but carbonic acid had replaced a part of the oxygen. In 
the same memoir^ Hervieux traces the history of this complication. 

Hall Davis related^ the following case. In extremely hot weather he was 
called to a case of retained placenta, adherent. The subject was a multipara, 
jet. 40, of full habit and congested features. There was no loss of blood ; the 
labor, although protracted, ended in birth of a live child, without instruments. 
Davis had just got his hand into the uterus to commence detachment of pla- 
centa, when the patient w'as suddenly seized with convulsions and died. No 
autopsy. 

Similar cases are not extremely rare. Can they be explained on the theory 
of shock causing syncope, or by the entry of air into the veins? 

Death may occur suddenly from hemorrhage into the peritoneal cavity. 
More Madden cites a case of rupture of a varicocele of the left ovarian vein 
proving rapidly fatal. Jacobi* showed a preparation to the Berlin Obstet- 
rical Society from a woman who had died suddenly after a normal labor. 
Under the peritoneal covering of the uterus was an extravasation of blood 
near the two very varicose uterine plexuses. 

Tetanus may cause sudden or rapid death. The subject has been referred 
to in the " History of the Diseases of Gestation." In addition to the 
authorities there cited. Dr. Gordon^ gives instructive facts. lu three cases 
tetanus came on during abortion. He cites a fourth from Dr. Storer. After 
labor at the seventh month, an attempt made to detach adherent placenta 
provoked tetanus, which terminated fatally the next day. 

Sudden death in puerpery is far more common than during gestation or 
labor. Some of the predisposing causes are continued from gestation, and 
new ones are Superadded. Thus, the woman who has gone through the perils 
of gestation and labor not wholly unscathed, is more likely to sink under the 
fresh trials of puerpery. Of these, the most frequent, perhaps, is thrombosis, 
attended or not by embolism. The history of this affection, so full of interest, 
will be traced in a succeeding chapter. 

Death may occur suddenly at various periods down to three and four weeks 
after labor. In some cases the catastrophe falls with startling suddenness. 
A woman has gone through labor and two or three weeks of puerpery in the 
happiest manner, when, without a moment's warning, in the midst of cheer- 
ful conversation, on some slight effort she is seized with sudden sense of 
oppression, gasps for breath, cries for air, feels faint, and falls back dead. In 
some cases of this kind autopsy has revealed no adequate explanation. In 
such cases we are driven to the hypothesis of syncope. In other cases dis- 
section has revealed embolism or thrombosis in the pulmonary artery. 

Spiegelberg relates a case of sudden death on the third day from rupture 
of the left ventricle; there was myocarditis. 

Sir J. Y. Simpson relates three cases of sudden death in which the sjjleen 
was found ruptured. In one the subject sank shortly after labor at the sixth 
or seventh month. There was found laceration of the enlarged spleen, and 
blood in the peritoneal cavity. In a second case, a woman, after making 
unusual exertion, a week or two after labor, complained of abdominal pain, 



' Dublin Quarterly Journ. of Med., 1871. 
^ Obstetrical Transactions, vol. xi. 
^ Amer. Journ. of Med. Sc., ISnd. 
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sinking, and died. There was rupture of the spleen. Dr. Cunningham 
delivered a woman by forceps. She died in an hour or two. The spleen 
was found ruptured. 

Shock may not kill at the time of labor, but the blow may be so severe 
that the system is left shattered. Slight depressing causes will then act with 
fatal force. The mental agony that waits upon illegitimate maternity is 
sometimes enough to extinguish life. Of this we have known several sad 
examples. We have seen a woman die the day after labor from sheer grief 
and shame. Under the term " Collapsus post partwn," Baart de la Faille has 
collected ^ thirteen cases of sudden death, four of them quoted from Rams- 
botham. 

Many examples of sudden death from thrombosis and embolia are scattered 
through the medical journals, and in various other publications. 0. Van 
Franque relates' three cases. In one, death occurred suddenly on the fourth 
day after labor, preceded by difficulty of breathing for three minutes. Fi- 
brinous vegetations were found on the mitral valves ; a complete adhering 
clot in the right pulmonary artery. In the second case there had been 
hemorrhage during labor and artificial detachment of the placenta, syncope, 
anaemia : on the ninth day pain occurred in the right leg in the course of 
the veins ; this pain subsided, and on the sixteenth day dyspnoea, prtecordial 
pain, and death occurred. There was oedema of the lungs and a complete 
thrombus in the pulmonary artery. The veins of the right leg were filled 
with clots. In the third case there had been disease of the veins of the left 
popliteal space during pregnancy. In the third week after labor sudden 
dyspnoea was followed by death in an hour. There was oedema of the lungs; 
the right pulmonary artery was filled with a thrombus ; and there was throm- 
bus in the veins of the left popliteal space. Van Franque concludes that 
acute oedema of the lungs is the cause of sudden death. 

Hervieux^ relates several cases. We cite one as a useful illustration. A 
• 2-para, set. 40, admitted into the Maternite, had repeated shivering, oedema 
of the legs, and died suddenly. There were metritis, abscess *of the broad 
ligaments, metastatic abscess of the spleen, hypertrophy of the liver, granular 
infiltration of the kidneys, pleurisy, oedema of the lungs. Another patient, 
set. 44, died from meningeal hemorrhage. 

Death may occur suddenly from entry of air into the veins in the puer- 
pera. We found a large quantity of air in the heart and vena portse of a 
young woman who died after convulsions from albuminuria. 

Hervieux says that sudden death may ensue upon the first shock or other 
influence caused by the entrance of septic poison into the circulation. We 
believe we have seen cases that might be explained on this hypothesis, 
although it may be suspected that the poison acts by causing thrombosis. 

Ileus. — We have known sudden or rapid death to occur from intestinal 
obstruction. In one case all the symptoms of intestinal obstruction arose, 
but after death we failed to trace the seat of obstruction. We could only 
conjecture that there had been pressure upon the large intestine by the 
uterus, and a local paralysis. In other cases a constriction has been caused 
by a band of inflammatory effusion. Where vomiting, especially stercorace- 
ous, rapid distention, constipation, and collapse threaten, the question of 
opening the abdomen to search for the seat of obstruction must be considered. 

Amongst the accidents that follow upon labor we have to note spontaneous 
inflammation of varicose veins of the legs. M. Nivert,'' in a memoir under this 

' Monatsschr. fur Geburts^k., 1865. 

2 Wiener Med. Halle, 1864, and Monatsschr. f. Geburtsk., 1865. 
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title, says suppurative phlebitis may become encysted, and so the pus may 
not enter the circulation ; on the other hand, free suppuration may lead to 
purulent infection. These cases are intimately associated with phlegmasia 
doieiis and septicreniia, and only call for commemorative mention in this 
place. 

Another accident, also allied to poisoning, is the so-called putrescentia 
uteri. It has been carefully described by Boer, Wengel, Jorg, Carus, Rom- 
berg,^ Schonlein, Von Siebold, Rokitansky, Virchow, Kiob' and others. 
Klob's views may be taken ' as summarizing the opinions of other observers. 
He describes it as the " highest degree of endometritis. The walls are gen- 
erally imperfectly contracted, thin, often showing red discoloration on the 
peritoneal aspect. The uterus rises high in the abdomen, and is generally 
turned to one side. The mucous membrane is brown, dark, shreddy, stinking. 
On section the submucous tissue is often found changed to an ash-colored 
slough. The placental seat is generally the seat of a deep suppuration • the 
th rorabi have mostly fallen; the ends of the veins are in shreddy necrosis; 
betw een them and in them is a chocolate-brown sanious fluid, purulent 
masses, or thick pus. Frequently the necrosis spreads deeply into the proper 
uterine substance, so that the inner surface shows deep excavations, and the 
muscular tissue is necrosed. The destruction may extend in places to the 
peritoneum, which may even be perforated." 

Rokitansky and Virchow called some cases of this kind "Erysipelas 
raalignum puerperale internum." They mostly occur in hospitals, and our 
own observation leads us to look upon them as analogous to hospital gan- 
grene. 

ScharlauM-elates a case in which a perforation of the uterus attending 
this kind of necrosis opened into a perforation of the intestine. It resulted 
from a very protracted labor terminated by cephalotryptor. There were 
laceration of the vagina, starting of the sacro-iliac joints, pus on the articu- 
lating surfaces, denudation of the pubic bone opposite the rent of the 
vagina. Thus it appears that necrosis of the uterus may be caused by the 
crushing of violent labor, and the attendant alteration of blood and nervous 
exhaustion. 

Strangulation of an umbilical hernia may follow labor, as in a case recorded^ 
by Mr. Bracey. Recovery followed operation. 



Remanent Lesions and Diseases from Gestation and Labor. 

The history given of the physiological and pathological processes of 
Gestation and Labor includes much of what, in strict sequence, would be 
described in this place. It will be sufficient here to give a systematic enum- 
eration of the remanent lesions and diseases, filling up the gaps and imper- 
fect descriptions of preceding chapters, and stating some guiding and con- 
necting general propositions. 

Amongst general propositions the following may be stated: 1. Every tissue 
and every organ has been tested under high pressure — that is, both as to 
the integrity of their elementary components, as to their perfection of con- 
struction, and as to their working capacity. 

Few women go through the trial altogether scathless. Traces of the 
damage sustained in the struggle will commonly be found in some organ or 
tissue. These may be classified as follows : 

A. Some of the physiological exaggerations of organs and tissues described 

^ Patholog. Anatomie der weiblichen Sexual-organe, 1864. 

" Monatsschr. f. Geburtskunde, 1866. » British Med. Journ., 1882. 
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as arising during gestation remain. Some of these will be intensified by- 
labor and puerpery, and labor and puerpery may add new disorders. 

B, Some pathological diatheses or organic lesions, latent until gestation 
supervened, and evoked by that process, persist in evidence. These also 
may be further intensified by labor and puerpery, and new lesions and 
diseases may be evoked. 

C. Traumatic lesions. 



A. Physiological Exaggerations. 

In the vascular system we find, anaemia; hypertrophy of the heart; goitre, 
exophthalmos; venectases, in the form of piles, or of varicosities on the legs 
and vulva. It is probable also that venous dilatations might be found in 
the abdominal and thoracic cavities and organs if they were systematically 
searched for. 

The liver and kidneys may not i-ecover entirely from the granular change 
started during gestation. 

Paralysis of the bladder may be transitory, lasting not more than twenty- 
four hours, or persisting for days or weeks. We have known it to last for 
several years. It is mostly the result of the shock, the exhaustion of labor. 
The nervous energy has been used up, and until a fresh store has been 
produced, the bladder, like the uterus and intestines, is without the due 
supply. It is not uncommon to find that from this cause, for a day or two 
the bladder refuses to act. The obstetrist should always have a catheter in 
his pocket, and not wait too long before using it, for should the bladder not 
empty itself, the accumulation distending the bladder tends still further to 
paralyze it. Sometimes the bladder will act with the bowels. But if there 
is still on the second or third day retention, or dribbling, which means reten- 
tion (as explained under " Retroversion of the Gravid Uterus"), we must 
seek the cause or associated conditions. These may be retroflexion of the 
large uterus, distention of the uterus by a clot, loading of the rectum, fever; 
or the retention may be apparent only, the real condition being non- 
secretion. 

Grenser describes^ twenty-five cases caused by swelling of the neck of the 
bladder. One case lasted fourteen, another seventeen, days. The loss of 
power is rarely permanent. Rest, and keeping the bladder relieved by 
catheter, will commonly bring recovery in a few days. If it persist, exami- 
nation should be made to ascertain if the uterus is in due position. We 
have known retroflexion of the enlarged uterus after labor keep up retention 
of urine. To hasten recovery. Faradization is very eff^ective. 

Whenever there is any doubt, pass the catheter. This, if even superfluous 
as treatment, is of diagnostic value. 

Sometimes allied to paralysis of the bladder is cystitis. Chronic cystitis 
occasionally follows labor, and this origin should be considered when study- 
ing the affection. Dr. C. Monod has written an excellent monograph (1880) 
on the subject. His conclusions are: that it may arise from pressure of the 
gravid uterus, and from the hypersemia which the bladder shares from 
proximity to the uterus; that there is an acute cystitis belonging to the 
beginning of gestation ; that there is a form of cystitis beginning after labor, 
properly called post-puerperal. 

In like manner there may be terapory 'paralysis of the bowels. Their func- 
tion being less urgent than that of the bladder, the disorder is not forced 
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upon our attention. The bowels ought to be emptied by an aperient, if 
required, before labor; and commonly the rectum at least is emptied durino- 
the expulsion of the child. Then it lies quiescent, perhaps for several days, 
unless made to act by an aperient or enema. If there is evidence of accu- 
mulation of feces, a warm soap and water enema should be given, as well 
as an aperient. If the bowels fail to act on the second day, an aperient 
should, as a rule, be administered. The action of the bowels provokes the 
uterus and bladder, and thus the three pelvic organs being unloaded, the 
course of childbed is made smoother. During the first action of the bowels 
a clot is frequently cast from the uterus. 

We have seen death from ileus after labor as well as after ovariotomy. 

The stomach and the digestive apparatus commonly partake of the general 
debility or lassitude. This condition has to be considered in regulating the 
diet. The old fashion was to keep the lying-in woman on gruel and other 
thin slops for a week or more. There was reason in this; but the practice 
was carried beyond reason. Oldham was, I believe, the first to break down 
this routine. He recommended substantial feeding the day after labor. We 
can hardly begin too soon to supply the system with good material for nutri- 
tion. But still we must be governed by the tolerance of the stomach and 
the digestive capacity. For twenty-four hours, at least, the stomach will 
hardly bear solid food. It will either be rejected or provoke colic. We 
have seen serious mischief caused by over-early and over-much feeding. 

We must remember that active absorption has hardly set in under forty- 
eight hours. There is a stage following labor in which the whole system is 
at rest, or craves rest. The great argument for early free feeding is, that if 
good food is not supplied the system feeds upon itself — that is, it is apt to 
take up noxious matter, to poison itself. The argument is well founded. 
Still we may defeat our object by free feeding before the system can turn the 
food to account. 

Nervous Affections Attending or Following upon Parturition. — 
The description of the Neuroses of Gestation should be referred to as an 
introduction to the present summary. 

Amongst the neuroses attending upon parturition is a group of paralyses. 
In this place we do not think it necessary to describe cases of cerebral 
apoplexy. The subject has been incidentally treated in the section on sudden 
death. 

Paralyses of the Special Senses. — We have already seen that deafness and 
amaurosis may follow an albuminuria during gestation. But a case narrated 
by Toynbee seems to show that deafness may result from the shock of labor. 
lie relates the case of a lady who consulted him for complete deafness of 
both ears. She had become more and more deaf after each succeeding labor. 
Thus she had never heard the voices of her younger children. 

Paraplegia has followed labor — examples are given in an earlier chapter. 
In most cases gradual recovery takes place. We have known the affection 
to be confined to one leg. In some cases it appears to be due to shock telling 
upon the spinal cord. We may suppose that the diastaltic function was ex- 
cessively worked so as to exhaust the nervous centre. In one case, narrated 
by Robert Barnes,' paraplegia followed epilepsy during gestation. The ges- 
tation ended prematurely, so the paralysis could hardly have been due to 
pressure. In some cases paralysis of one leg has been caused by the crushing 
of the crural plexus by the forceps or even by the simple pressure of the 
head in labor. 

Brown-Sequard described paraplegia as arising from retroflexion of the 
uterus. 

^ Liimleiiin Lectures. 
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In some cases lameness is not due to paralysis, but to relaxation or stretch- 
ing of the pubic and sacro-iliac joints. 

Hughlings Jackson^ reports a case in which hemiplegia of the right side 
and loss of speech followed flooding. There was no valvular disease. 

Dr. Ball describes puerperal paraplegia very fully. He says it is more 
frequent after parturition, but that it sometimes occurs during gestation. 

The puerperal state has an unfavorable influence upon the functions of 
the spinal cord : 1st, weakness which pregnant women so often feel in the 
legs ; 2d, aggravation of the paralytic symptoms in women who become 
pregnant after being paralyzed. This we have seen is not constant. 

When it supervenes in the puerperal state it is generally in primiparse ; 
but exceptionally it occurs for the first time in pluripar?e. When it has 
once occurred it is liable to recur. The development of the disease is gener- 
ally slow, insidious ; the patients feel weak in the knees, and feel a tingling 
sensation in the tips of the toes. By degrees these symptoms increase, and 
paralysis sets in. Only one limb is paralyzed at first ; at length both become 
paralyzed, and in several cases the bladder and rectum are aflTected. 

In some cases the invasion is sudden, and the progress very rapid. 
Paralysis of both limbs may be complete in one or two days, and in severe 
cases the upper limbs become paralyzed, the respiratory function is affected, 
and death rapidly follows. At post-mortem examinations, signs of acute 
meningo-myelitis, with abundant suppuration, have been frequently found ; 
in other cases extensive hemorrhage of the spinal cord has taken place. In 
one case the spinal cord was softened in the greater part of its extent. The 
sequelie of puerperal paraplegia are not, however, so formidable in the great 
majority of cases; most recover in a few weeks or months, others remain 
crippled for life. In these latter cases there evidently exists an organic 
lesion. In the former the paraplegia must be attributed to reflex action. 

The neurotic remanents, as deafness, amaurosis, aphonia, forms of paralysis 
or nervous exhaustion, have been studied in their connection with albu- 
minuria in gestation : as also insanity. These disorders are also especially 
apt to follow severe hemorrhage. 

The uterus is also liable to paralysis after labor. The condition known as 
inertia, so frequeutly associated with hemorrhage, is a form of paralysis. 
It is mostly temporary. But a minor degree, which might be described as 
defective tone, may persist for an indefinite time. It is, we believe, one of 
the factors of subinvolution. It is certain that when active contraction of 
the uterus sets in and is sustained after labor, there is little risk of defective 
involution. 

We have seen several striking examples of enduring paralysis of the 
uterus. The organ remained large, even in cases where it was" not retro- 
fleeted ; the subjects were liable to menorrhagia, resisting all ordinary treat- 
ment, general and local. It was associated with paralysis of the bladder, so 
that in one case the catheter has been resorted to habitually for several 
years. In this case aphonia also complicates ; and there is general defect of 
muscular power. In another case the bladder refuses to act at the menstrual 
epochs. In this latter case, improvement is progressing under the topical 
application of Faradism. 

To obviate this condition is one of the reasons why we systematically 
prescribe quinia, ergot, sometimes adding strychnia, after every labor. 

In some cases, whether it be from paralysis of the ovaries 'or otherwise, 
amenorrhcea and sterility follow the labor. ' A condition associated with this 
was described by J. Y. Simpson as hyperinvolutioa, as if the process of in- 
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volution did not stop short at the point of elimination of the structures 
developed for the needs of gestation and parturition, but, passing the normal 
line, went on into atrophy. 

Pigmentation arising during gestation mostly leaves some traces behind. 
The nipples, the lower abdomen, and the external genitals generally, if not 
always, retain in some degree the darker color acquired. We have had 
under our care at St. George's Hospital a remarkable case of a young woman 
who, after being delivered of a syphilitic child, had pelvic cellulitis. Grad- 
ually dark-bronzing was diffused generally over the skin, more especially 
marked on the breasts, abdomen, external genitals, attended by peculiar 
languor approaching to hebetude. The condition forcibly suggested advan- 
cing Addison's Disease. When put under iodide of potassium, a marked 
paling of the skin and general improvement quickly took place. 

This case strengthens the argument already stated in favor of subjecting 
the suprarenal glands to careful examination on every opportunity in women 
dying in gestation and puerpery. 

B. Pathological Diathesis and Organic Lesions, Evoked or Intensified. 

It is not always possible to draw the line between the cases which ap- 
parently fall under this head from those which more obviously fall under 
the head of physiological exaggerations. They dovetail or overlap. 

Foremost amongst the diatheses evoked are the strumous, tubercular, and 
neurotic. Struma is revealed in mastitis, pelvic inflammations, protracted 
discliarges. 

Tuberculosis is revealed by similar conditions, and further by the aggrava- 
tion of lung mischief. 

The neuroses — insanity, chorea, epilepsy, ague — have been discussed in the 
" History of Diseases of Gestation." 

The Heart. — Where heart disease, especially hypertrophy, previously 
existed, it is almost certain to be aggravated by gestation and labor. Asso- 
ciated conditions, as exophthalmos and goitre, become intensified. 

The Liver and Kidneys. — The same may be predicated of these organs. 

The Lungs. — The relations of phthisis have been discussed in the " His- 
tory of Diseases of Gestation." Bronchiectasis, if previously existing, becomes 
aggravated. But it may be produced, or the foundation for it laid, during 
the violent straining of labor. This is more likely if ergot have been given. 
Emphysema is sometimes associated in this way with bronchiectasis. We 
have seen striking instances of this produced by ergotic labor. Some of 
the overdistended air-vesicles give way ; air spreads rapidly in the connective 
tissue, extending from the lungs to the neck and even to the chest. 

C. Traumatic Injuries. 

The Skin. — Under the rapid stretching of the skin of the abdomen during 
gestation, the tissues, unable to keep pace by growth, give way. The " strios 
gravidarum" result. These have been described in the "History of Gesta- 
tion." 

We may here repeat the conclusions there set forth : (1) that the presence 
of strife is a frequent remanent of gestation ; (2) that their presence is not 
absolute proof of present or past gestation ; (3) that their absence is not 
proof of nulliparity. 

Striie are sometimes formed on the breasts. 

42 
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Separation of the recti abdominis muscles sometimes takes place during ges- 
tation and labor. This may occur at the umbilicus, or along the linea alba. 
In either case this separation may give rise to hernia, made evident under 
straining or expulsive efforts. This condition is sometimes called " Even- 
tration." When it exists, it must be counteracted by a well-devised belt. 

Pendulous Belly. — With or without separation of the recti muscles, the 
abdominal walls may become so relaxed after one or several labors as to lose 
all tone and power of supporting the intestines. The belly hangs down 
over the pubes ; and in the event of another pregnancy the growing uterus, 
ill-supported, bags over, and there results a form of dystocia, which will be 
described under that head. To obviate this it is extremely desirable to sup- 
plement the defective functions of the abdominal walls by wearing a firm 
binder. Under the influence of this aid, the muscles and other constituents 
regain some of their lost power. 

The Uterus and Perimetric Structures. — Fissures of the neck not healing 
may entail subinvolution, endometritis, ulceration, menorrhagia, perime- 
tritis, sterility (Whitehead, Emmet), and even paralysis of the organ. 

The vagina remaining relaxed, there ensue prolapsus in the forn) of recto- 
cele, cystocele, uterine displacements. If there have been sloughing, fistulse 
and cicatricial contractions result. 

The perineum may also lose its firmness from overdistention or laceration. 
This weakness may indirectly favor prolapse of the uterus, since the floor of 
the pelvis is impaired. The vulva also unduly stretched, and the sphincter 
injured, the retentive power of the lower part of the abdominal cavity is 
weakened. 

Occasionally sloughing or gangrene of the vulva follows labor. We have 
observed it after scarlatina and diphtheria. Chavanne^ described an epi- 
demic of this affection. Humbert'^ describes a similar epidemic at the 
Charite in Paris. Dubois, Otto, relate similar instances. All these occurred 
in hospitals. They may be compared to hospital gangrene in surgical cases. 
Some are due to erysipelas, Dr, Herman^ has collected valuable records 
bearing upon this subject. 

Evidences of Past Gestation, of Nulliparity, and of Virginity. 

It is convenient to consider first the evidences of past gestation, since these 
consist of positive signs, whilst the evidences of nulliparity and virginity 
mostly consist in the negation of the positive signs of gestation. 

Evidences found in the Living. — 1. Of completed gestation and labor 
at term. 2. Of incompleted gestation, of abortion or premature labor, recent 
and remote. 

A. In the Living. Recent and remote. 

Some of the conditions enumerated in the preceding section, "Remanent 
Lesions and Diseases." 

1, In the Recently Delivered at Term. — We find in the breasts: 
fulness, perhaps hardness, secretion of milk, darkened areola, prominence of 
tubercles. 

In the abdomen the skin and abdominal walls lax, flaccid ; the striae and 
pigmentation still marked. The uterus is enlarged, as determined by bi- 
manual examination ; the cervix is soft, fissured, gaping, open, generally 
admitting the finger ; muco-puriform discharges, perhaps tinged with blood, 
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escaping; the vagina large, flaccid, with free mucous secretion; the peri- 
neuna lax or gaping, torn at the fourchette or beyond. Within the first 
week, these signs are especially marked; with the exception of the milk 
secretion, they tend to subside after a month. 

During the first few weeks, the speculum will reveal a more or less intense 
red, "raw-looking" aspect of the vagina and vaginal portion, due to the 
process of restoration of the raucous membrane after the contusion of labor • 
more or less epithelium-shedding ; and round the os externum there is almost 
invariably a circle of abrasion, with prominent villi from shedding of the 
epithelium at the part which bore the chief brunt of the bruising during the 
passage of the head. 

2. The Signs of Recent Abortion. — The chief signs are : soft, relaxed 
vagina, free mucous secretion, enlarged uterus, dilated os, added to the 
"remanent conditions of early pregnancy." 

The evidence of remote abortion is too uncertain to justify a positive 
opinion. But usually, as after labor at term, the vagina has lost much of 
the coutractibility and rugosity of virginity. 

Nulliparity. — The negative evidence consisting in the absence of the usual 
remanent conditions of gestation. The j^ositive evidence consisting in small, 
smooth, conical vaginal portion, especially with minute os externum; with 
this there may be the lax vagina and vulva, indicating sexual relations. 
The fallacies are, however, important. First, we have known delivery at 
term to be followed by a condition of cervix and os externum that could 
not be distinguished from the virgin characters. The lax vagina and peri- 
neum may have been produced by sexual intercourse or masturbation. 

Virginity. — Negative: absence of the remanent conditions of gestation. 
Positive: the presence of the hymen, a narrow, contractile vagina, persist- 
ence of the rugai, a small, smooth vaginal portion and os uteri. Amongst 
the fallacies are : Surgical treatment or accident may have removed the 
positive signs ; the hymen may survive sexual intercourse, gestation, and 
labor, whilst its absence does not disprove virginity. 

B. In the Dead. Past pregnancy at term. Recent — that is, within a mouth 
or whilst involution is going on. In addition to some of the signs enumer- 
ated as evidence of recent delivery in the living, there is the corpus luteum 
in the ovary tending to cicatrization, the weight of the uterus exceeding 
1200 grains, its length exceeding three inches ; the anterior and posterior 
walls not in such close proximity as in the nulliparous uterus, the posterior 
wall more bulging, the fundus between the angles arched and rounded, 
perhaps peritoneal rugae, mostly transverse on posterior wall near the lower 
portion ; the uterine sinuses visible, some with clots or thrombi in them, 
breaking up ; the mucous membrane not fully reformed, a line of demarca- 
tion at the OS uteri internum ; seat of placenta still marked as a projecting 
surface ; the cervix still large, the arbor vitie less distinct, free secretion, 
recent laceration of the os externum, generally on the left side ; ecchymosis 
of the vaginal portion ; serous effusion in the pericervical connective tissue. 
The vagina is lax, the rugte are somewhat smoothed out, remains of ecchy- 
mosis, free epithelium-shedding. The perineum shows the recent wound of 
the fourchette or beyond, and probably ecchymosis and cedema of the labia 
vulvce will be seen. 

The breasts are enlarged ; milk is found in the lacteal ducts. 

After a month, the involution-process being completed or nearly so, the 
above signs are less conspicuous ; the arched fundus uteri remains ; the 
vaginal portion commonly remains fissured in lobes, thickened ; the peri- 
neum may show cicatrices. The seat of the placenta may be traced for 
some time longer. 
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In the living and dead some fallacies have to be considered : Surgical 
treatment may account for fissure of the vaginal portion ; the removal of 
large fibroid tumor or polypi may leave the uterus enlarged. 

The line(B albicantes or strioB have been already discussed as to their sig- 
nificance. 

After recent abortion. The corpus luteum showing a cavity and surround- 
ing vascularity according to the lapse of time from conception. The tubes, 
ovaries, and uterus show vascularity ; the mucous membrane of the uterus 
exhibits a roughened surface from shreds of decidua ; a serous or sero- 
sanguineous secretion bathes the uterine cavity and the tubes. The uterus 
is above the normal weight and size. The vagina is lax. 



CHAPTER XXII. 



ACCIDENTS OF PUERPERY — ACCIDENTS OF LACTATION: DYSGALACTIA ; AGALACTIA; 
GALACTORRHOEA ; CONGESTION WITH MILK ; GALACTOCELE ; MASTITIS ; ABSCESS 
OF BREAST. 

The student is advised to refer back to the section on the " Anatomy of 
the Breast," and to the chapter on the " Puerperal Process," as a preparation 
for the study of this subject. 

We have several times pointed out that a considerable proportion of 
mothers are not able to fulfil the last stage of the work of reproduction, that 
of suckling. The woman may have struggled through gestation and labor 
with tolerable success, but she can do no more. The breast-glands, which 
are really part of the glandular system of the skin, share in the want of de- 
velopment of this tissue, and in the general defect of glandular development 
throughout the body. Hence, when the call comes for the breasts to enter 
upon duty, one of these things happens : first, there is total or almost total 
failure to secrete milk : agalactia; or a futile attempt is made; the breasts 
become engorged ; for a few days, perhaps, a scanty supply of milk is secreted, 
and then it stops ; the breasts become flaccid, and " dry up ;" the function 
has failed : this is another form of agalactia. Can anything be done to 
stimulate the secretion of milk when deficient? Generous diet, tonics, cod- 
liver oil, should be tried, on the general principle of nourishing the patient. 
The woman is in danger of being over-plied with stout. Certain special 
means are vaunted. Amongst these is the application of the leaves of the 
castor-oil plant. We have little faith in it. Another is persistent rubbing, 
with constant drawing of the breasts by the child or the pump. Some other 
agents are credited with galactogogic virtue. We do not discuss them, be- 
cause we believe that milk-secretion depends upon, first, healthy nutrition 
of the woman ; secondly, upon the development of the breasts and other 
glands. If one or other or both these conditions fail, it is a sin against 
physiology to endeavor to force secretion, after having given a fair trial of 
ordinary means, as good diet, gentle frictions, and drawing of the breasts. 
To excite the system and the breasts beyond this is to goad them beyond 
their capacity. It is like digging spurs into a jaded horse. It irritates and 
wears the woman, and may cause inflammation and abscess of the breasts. 
Or, again, the secretion of milk sets in with a rush ; the breasts become 
greatly engorged with milk and blood ; the milk escapes imperfectly, part 
being retained in the ducts, the excretory orifices being more or less ob- 
structed. 

Ratzenbeck says that a duct may be obstructed by accumulation of epi- 
thelium, and that this may be recognized by a very minute, white, projecting, 
translucent vesicle. 

In some cases, again, the secretion is excessive and is freely excreted, more 
than sufficing for the child, and overflowing; galactorrhoea. 

These three deviations from the healthy type may be said to be forms of 
dysgaladia. 

In some cases, the breasts may be overpowered by the task imposed upon 
them. Engorgement leads to inflammation: mastitis; and mastitis com- 
monly ends in abscess ; sometimes, however, in resolution. 
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We must trace briefly the history of these events. In healthy women, 
capable of nursing, the flow of milk sets in on the third day. For the first 
day after labor no marked change in the size or firmness of the breasts is 
observed. In many cases, it is true, a little milk is secreted during gestation. 
This is evidence that the glandular structure is preparing for its function. 
But it is only when the uterus has accomplished its work, when the blood- 
current is turned oflT from the pelvis and determined to the new focus of 
energy, that the breasts start on active duty. On the second or third day 
there is almost invariably a marked enlargement of the breasts ; they 
become harder and more prominent. There is active hypersemia or deter- 
mination of blood to these organs — a condition always observed in glands 
called upon to secrete. So far, then, the process is perfectly normal ; and, 
on physiological reasoning, we should not anticipate any degree of febrility, 
any more than we should from the hypersemia of the stomach and digestive 
glands after a meal. But it is matter of observation that on the second and 
third day the pulse and temperature often rise ; this is attended or preceded 
by a slight tremor or rigor, which is followed by thirst, and perhaps by per- 
spiration. These symptoms mark the so-called milk-fever or ephemera. In a 
day or two, when the milk flows, this febrility subsides. 

Now an important pathological and clinical question arises : Is this febrile 
movement really due to the milk process ? Is there, in short, such a disorder 
as milk-fever? Fordyce Barker says that, under proper care, milk-fever is 
an exceptional incident. Winckel denies it. The observations of Fancourt 
Barnes, made with great care in the British Lying-in Hospital, also answer 
this question in the negative. These observations show that in most puerperse 
in healthy conditions there is no rise of pulse or temperature attending the 
establishment of the milk-secretion ; and that where such rise occurs it may 
be traced to defective hygienic conditions : errors in diet, emotional disturb- 
ances, sepsis, or hospital influences. This, then, is what fever means : some- 
thing wrong in the surroundings or in the internal organization of the patient. 
When rise of pulse and temperature is observed in more than one patient in 
a hospital, it strongly suggests that something is amiss in the hospital con- 
struction or administration. This something may be direct heterogenetic 
infection, or such disturbing influence of the excreting capacity of the patient 
as to favor autogenetic poisoning. 

Believing as we do that milk-fever means obstructed excretion and a form 
of toxaemia — slight, it may be — we may describe the symptoms of the affec- 
tion which passes under this name as follows: slight rigor, headache, flushed 
face, furred tongue, thirst and loss of appetite, heat and dryness of the skin 
(the temperature rising to 100° or 101° F.), quick pulse (100 or more), 
painful and distended breasts, sometimes to the extent of embarrassing 
respiration. These symptoms commonly subside within twenty-four hours. 

Milk-fever may be prevented in most cases by careful attention to the 
hygienic conditions of the puerpera ; by vaginal injections of hot water, 
carbolized or simple ; by securing rest after the labor ; by giving nutritious 
diet ; by applying the child to the breast on the day following labor, before 
the engorgement has set in; relieving the bowels by a saline purgative; by 
giving the tonic antiseptic mixture of quinine, ergot, and digitalis. Dover's 
powder is sometimes useful. Gentle friction of the breasts from the circum- 
ference towards the centre may also be beneficial. If the fever persist beyond 
twenty-four hours, it becomes puerperal fever. 

Mastitis. — Inflammation is apt to occur in any gland or tissue when, 
during the first impetus of physiological activity, some disturbing influence, 
as cold, violence, or obstructed excretion, intervenes. This is the more likely 
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to happen in women of a strumous diathesis. A strong predisposing cause 
is hemorrhage at the time of labor. 

Amongst the immediate causes are : persistence in applying the child or 
the breast-pump too soon after labor — that is, during the first twenty-four 
hours, before milk is secreted ; injudicious friction of the breasts; the pres- 
ence of cracks or fissures in the nipples ; imperfect development or flattening 
of the nipples. When these two latter conditions exist, attempts to suckle 
are especially apt to cause inflammation. The openings of the galactophorous 
ducts may be obstructed; then engorgement in the ducts and in the proper 
glandular tissue entails hyper^eraia ; hypersemia easily passes into inflamma- 
tion, and inflammation into abscess. 

There are three kinds of abscess. The first kind is superficial; its seat is 
between the skin and the superficial surface of the gland. It is generally 
rapid in its course; the constitutional disturbance is not great. It "points" 
soon. The second kind is the true glandular Sihscess ; it involves one or more 
masses or lobes of gland tissue. The symptoms are severe. The great 
stretching of the parts — the pus collects within the fascia of the organ — 
induces agonizing pain, throbbing, and enlargement. It is commonly at- 
tended by fever. After a time it " points." The third is the submammary. 
Its seat is the connective tissue behind the gland. It is slow in progress ; the 
breast proper is often free from implication ; the constitutional reaction comes 
late ; the pointing is slow. This form presents a remarkable appearance. 
The breast is pushed forward by something behind it. 

The breast is far from being affected equally or uniformly. One or more 
lobes may be seized, whilst others remain free and continue their function of 
secreting healthy milk. One breast only may be attacked. Nunn has drawn 
attention to the fact that the lower segment of the gland is twice as liable to 
be the seat of suppurative inflammation as the upper. This is explained by 
the lower segment being dependent, and there, the seat of passive congestion, 
the blood and the milk are disposed to stagnate. This fact points to the 
principle of the treatment, prophylactic and curative, of supporting the 
breast from below. The two breasts appear to be equally liable. 

The time when abscess occurs is, in the majority of cases, within the first 
two mouths — more especially within the first. Nunn, analyzing 58 cases, 
expressed the following formula: If we assume the liability to inflammation 
during the first two months to be as 4, then the liability during the following 
seven mouths collectively falls to 1, and for the period after the ninth month 
it rises to 2. The deductions from this are that, when the breasts have proved 
their capacity by undisturbed work during the first two months, there is 
little to fear; and that the inflammations which threaten after the ninth 
month are the result of over-lactation, and ought to be averted. Accepting 
this latter proposition, the chief study must be directed to the prophylaxis of 
the inflammations that arise during the first two months. 

Hyper-lactation. — It is convenient— although in opposition to chrono- 
logical order — to dispose in the first place of the inflammations of protracted 
lactation. What constitutes protracted lactation? The question hardly 
admits of a definite answer applying to all cases. As in so many other 
problems, the capacity for lactation is relative, varying with the individual. 
We must, then, seek for the signs which denote that the term of lactation 
has reached its limit. It is, perhaps, generally true that a healthy woman 
may safely suckle for nine months ; some go on without obvious distress for 
a year, but few exceed that j)eriod without damage. A sense of weariness, 
of" weakness, creeps on ; the yield of milk falls ofi" in quantity and quality ; 
it becomes thinner, more watery ; the proportion of oil-globules is smaller 
(see Figs. 71, 72). If, under these circumstances, suckling be persisted in. 
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the system and the breasts alike are strained beyond their powers, and a 
slow kind of inflammation of the breasts, easily emerging into abscess, is 
very apt to set in. One almost constant sign of over-suckling is a weary, 
dragging aching between the shoulders. This is due partly to muscular 
weakness, partly to reflex action. Nunn shows that over-lactation leads to 
a spinal cachexia. This is marked by a peculiar dryness and chalkiness or 
opacity of the skin, drowsiness, loss of appetite, constipation, dyspepsia, in- 
continence of urine, physical and mental lethargy ; the necessary task of 
weaning appearing to the patient to be one of insurmountable difliculty. 
The breasts become preternaturally large and flabby, the peripheral portions 
of the lobes being most engorged. Various neuralgic troubles arise. In 
the section on "Albuminuria" we cited the description by Power of the 
loss of accommodation of the eyes and other troubles of vision ; deafness, 
also, is apt to occur or be aggravated. In one case seen by us the woman, 
under excessive suckling, became liable to fainting-fits. She lived poorly, 
and was frequently overworked. One day after dragging her infant for 
three or four miles, she went to bed much exhausted, and was found dead in 
bed. On autopsy, there were found general marks of antemia; the blood it- 
self was thin, scanty, and fluid. 

Now it is obvious that these conditions — evidence as they are of exhaus- 
tion — indicate preventive treatment. If the system do not respond fairly to 
generous diet and tonics, no time should be lost before weaning. This course 
will be the more imperative if menstruation have returned, and if the child 
do not thrive. 

We may now return to the subject of inflammation and abscess proper 
during the first two months after delivery. 

Astley Cooper described the inflammation as adhesive in the first stage, 
suppurative in the second, and ulcerative in the third. This general propo- 
sition is of extreme clinical value. The glandular form of the afiection is 
that which chiefly demands attention. One lobe after another may become 
inflamed, so that there may arise a succession of "knots" and abscesses. 
These, bursting or being artificially opened, may leave sinuses obstinate to 
treat. Sometimes the ulcerative process eats across galactophorous ducts, 
and then milk as well as pus flows from the sinuses: these are especially 
diflficult to treat. Sometimes lobes of the gland, with connective tissue, be- 
come necrosed and form sloughs. In this way bloodvessels may be opened, 
and serious hemorrhage result. 

Depressed Nipples. — When the child is put to ill-developed nipples, 
secretion being excited and excretion retarded, engorgement and inflamma- 
tion are very apt to arise. This defect is often due to habitual pressure upon 
the nipples by ill-adjusted corsets. It is, therefore, one of the points to which 
"hygienic dress" should be directed. During gestation, careful attempts 
may be made to draw out the nipples by a breast-pump or by the application 
of an exhausted soda-water bottle. But this plan must be adopted with 
great caution, lest premature labor be provoked. It should be commenced 
within twelve hours after delivery, so as to prepare the nipple for the first 
efforts of the infant. 

Fissures or cracks may occur independently of erosion or ulceration. 
The smallest fissure, only seen on minute inspection, is enough to cause 
agony in nursing. Rest is the first remedy ; this is materially aided by the 
lead nipple-shields ; and, during rest, touching with nitrate of silver and 
covering with collodion are of service. 

Inflammation of the nipple may occur simply or as an attendant upon 
erosion, fissures, or cracks. Eczema is a rare affection. The best general 
treatment, applying to all the described aflfections, consists in great care in 
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washing away remnants of milk after nursing, then smearing the part with 
a salve made of liquor plumbi j, prepared calamine powder j, glycerine j, 
and vaseline vij ; then to protect the nipple by the lead shield ; glycerine 
and tannin is often a valuable application. Suckling is often made endur- 
able by making the child draw through an elastic tube fitted to a glass 
nipple-shield. Thus the direct dragging upon the sore nipple is avoided. 

There are various forms of sore nipples. Erosion or excoriation consists 
— we cite Fordyce Barker — in a superficial wound of the skin, the epidermis 
being abraded by nursing. Sometimes there are little vesicles on the apex 
or sides of the nipple, which are broken by sucking; scabs form, and 
"chapped nipples" result. Then the whole thickness of the skin is de- 
stroyed ; this is ulceration. The surface then is bright red, granulated, fre- 
quently swollen, and grooved in fissures. Under this state nursing is acutely 
painful. We have seen half the nipple eroded under this process. The best 
application is the nitrate of lead recommended by Wilson, of Glasgow. Bar- 
ker's formula is nitrate of lead gr. x-xx, glycerine gj. We have used it 
with excellent effect. Care is requisite to wash off" the lead before putting 
the child to the breast. In the early stage, after drying the surface with soft 
linen, it may be painted with the compound tincture of benzoin, or with 
collodion. Thus an artificial skin is provided, under which healing goes on. 

But if the ulceration proceed, weaning must be promptly enforced. Not 
seldom a day or two of rest is enough ; and then nursing may be resumed. 

During the inflammatory stage of the glandular form there are nodulated 
indurations, " lumps in the breasts," rendering lactation painful, and often 
involving its suspension. This is the form which succeeds lacteal obstruc- 
tion or engorgement. 

In the cases in which suppuration, sloughing, and sinuses occur, there is 
commonly irritative fever, marked by chills, rigrors, quickened pulse, loss of 
temperature, and exhaustive perspirations. Vomiting and diarrhoea some- 
times occur, indicating absorption of pus or ichor from the suppurating sur- 
face. Emaciation ensues. Delirium, even mania, have been recorded. 

In connection with this fever there is a complication rarely, if ever, de- 
scribed. This is the puerperal condition. We are not dealing with a pure 
inflammation of the breast, but with inflammation accompanied and modified 
by the degraded blood, laden with the debris of tissues undergoing involution 
and struggling to be excreted. The breast should be an active participator 
in this work of excretion. If it fail, greater strain is thrown upon other 
organs, and the probability of waste stuflT being retained in the system is 
great. 

The Diagnosis is especially important as a guide to treatment. It is di- 
rected, then, to the determination of the stage of the affection. In the first or 
adhesive stage, the breast is swollen, but it is not often so tense as to present 
a shining aspect; tbere is no spot showing special discoloration, and fluctua- 
tion is not made out. In the second or suppurative stage, the appearance is 
characteristic. If the breast be completely bared, the prominence and ten- 
sion, the glazed surface and peculiar bluisli color of the skin, in parts more 
or less thinned, constitute enough to reveal suppuration, even without palpa- 
tion, to bring out fluctuation. The ulcerative or sloughing stage is too 
obviously marked to require special description. 

Prognosis. — The subcutaneous inflammation is of shorter duration than 
the other forms. It does not often last longer than a week or two after the 
abscess is opened. The subglandular variety is more insidious in its early 
stages, and lasts longer than the subcutaneous variety. It is usually more 
diffuse. The duration of the glandular variety is more protracted still. 
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Different lobes being attacked successively, the affection is apt to drag on for 
weeks. 

What is the influence of mastitis on lactation? Circumscribed inflamma- 
tion of the connective tissue, the proper glandular tissue being free, may 
not arrest lactation. When the inflammation is diffuse, and the pus is dis- 
charged by several openings, the secretion of milk is usually arrested. But 
even in these cases the function may be restored after a while; and it may 
continue little disturbed in the other breast. Indurated masses may remain 
for some time after the abscess has closed. A few instances of death have 
been noted. 

Treatment. — The first question is as to the continuance of lactation. As 
a general principle, an inflamed organ requires rest. But the rest from 
functional work need not in all cases be absolute. In many cases the breast 
continues to secrete, although the child is taken away. This is especially 
the case in the subcutaneous and subglandular varieties. A modified degree 
or form of lactation may be necessary to prevent milk engorgement. This 
is commonly best performed by the careful use of the breast pump, taking 
care to do no more than unload the disturbed tubes. Where one breast only 
is inflamed, suckling may, if not otherwise contraindicated, be kept up on 
the sound breast. 

Can anything be done to check inflammation, so as to prevent its passing 
into the suppurative stage? In healthy subjects this can sometimes be 
accomplished. We have seen sucking do marked good. Daring the early 
or invading stage, the adrainistratiou of two or three drops of tincture of 
aconite every hour or two hours is very useful in reducing the impetus of 
the circulation. Painting the breast with iodine ; the local use of warmth 
and moisture by poultices or water-dressings on spongiopiline. But poul- 
ticing is often carried to excess. Belladonna has enjoyed considerable vogue. 
Beyond allaying pain its utility is doubtful. The dorsal decubitus as an aid 
to rest is of great importance. The engorgement is much diminished by the 
easier return of blood from the organ, especially from the lower part. This 
object is also promoted by direct support. At this stage straps of plaster 
containing mercury, lead, and belladonna, so applied as to lift up the lower 
part of the breast and keep up gentle, uniform pressure, are of eminent 
value. 

Frictions, so commonly employed, are of limited application. In our 
experience we have frequently suspected them to be the cause of inflamma- 
tion and abscess. Some nurses are apt to practise this behind the doctor's 
back, looking upon the care of the breasts as their duty or privilege. And 
thus, whilst the doctor is pursuing, as he thinks, the principle of rest, his 
efforts are being constantly thwarted by rubbings. If strapping answer no 
other purpose than securing against this practice, the plan has an incontest- 
able merit. 

There is, however, a time when judicious frictions are useful. This is 
before inflammation has begun, during the stage of engorgement, and to help 
the breast in its first struggle to secrete and excrete. It requires a gentle 
hand. Light frictions should be made, beginning from the circumference, 
and extended towards the centre or nipple ; the guiding idea being to help 
the retarded milk onwards along the ducts to their openings. Olive oil, 
containing a little extract of belladonna, may be used. 

During the stage of suppuration the great question is as to the time of 
opening the abscess. Opened it certainly ought to be in the great majority 
of cases. Spontaneous bursting is a tedious process ; the pus may be very 
slow in working its way to the surface, the skin resists a long time, and in 
the meanwhile the abscess is extending, involving fresh lobes, and, pent up, 
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it burrows widely under the skin. The process of bursting is ulceration ; 
and this process should be reduced to the minimum. Loss of skin by slough- 
ing should be prevented ; it is apt to leave an ugly scar. We should there- 
fore meet the effort of Nature half way by opening the abscess. Yet it is 
not desirable to use the knife too soon. If w'e puncture before the proper 
moment, the knife must be plunged more deeply through tissues intensely 
vascular. Serious hemorrhage may result. 

Pending the proper opportunity for incision, rest in the dorsal posture, 
and steady, not tense, support of the breast by a bandage or handkerchief 
are essential. 

The proper moment is indicated by the thinning and blueness of the 
integument, and the detection of fluctuation. The best instrument is a 
sharp-pointed tenotomy knife. The incision should be made antiseptically. 
A drainage-tube will be useful if the abscess be in the upper part of the 
breast. But generally evacuation of the cyst is best attained by regulated 
pressure, so adapted as to keep the deeper part of the cyst-walls well in 
contact. 

The principle of compression now finds its happiest application. It is best 
practised by using strips of mercurial and belladonna plaster about two 
inches wide, and long enough to seize the lower part of the breast, to pass 
over it, and to be made fast over the opposite shoulder. Beginning from 
below, and overlapping as we proceed upwards, pressure is made in the most 
effectual manner. An opening should be left at the seat of puncture. Occa- 
sionally a pad may be used next the skin, so as to fill up any depression 
and exert more direct pressure upon the cyst-walls. The best pads are 
Gamgee's disinfecting sponges. These sponges should also be used as a 
dressing to catch the discharged pus, and should be frequently renewed. 

The strapping need not be removed or changed for three or four days, 
unless very severe pain announces injurious pressure upon inflamed struc- 
tures. The strapping, properly applied, is not, in our experience, open to 
the objection sometimes urged that it impedes respiration. The plan has 
long been in use. Robert Barnes learned its use and the method of applying 
when attending the clinique of Trousseau. Hardly anything in surgery has 
given us more satisfaction. It shortens the duration of the suppuration in a 
surprising manner, and is the surest of all antiseptic measures. 

When ulceration or sloughing has set in, pressure is still useful, but it 
must be applied more lightly. It may then be useful to paint the ulcerated 
surfaces with iodine or light solution of carbolic acid or chloride of zinc. 
We have found the old unguentum resinie extremely beneficial. Nunn 
speaks very highly of the use of the galvanic current in the sequelse of 
abscess, as sinuses, indurations, and oedema. 

The constitutional treatment is of essential importance. It is based upon 
the known clinical principles. In the inflammatory stage, salines, aperients, 
and sedatives are indicated. When suppuration has begun, quinine, iron, 
sedatives are required. And throughout, the diet should be generous. 

As a part of the treatment of mastitis, it sometimes becomes necessary to 
" dry up the milk." On this ground, as well as on other occasions, as in 
weaning, or when it is determined not to nurse, we have to inquire how best 
to efiect this object. Belladonna has been credited with decisive power in 
this way. By some this power is denied. Braxton Hicks speaks highly of 
the efficacy of equal parts of extract of belladonna and glycerine applied 
to the breast, giving at the same time iodide of potassium in eight-grain 
doses. Tyler Smith extolled bromide of potassium. 

To these means must be added saline purgatives and pressure upon the 
breasts. In cases of still-birth it is desirable to abstain from fluids. 
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THE PUERPERAL FEVERS. 

No subject in the whole range of medicine is more fraught with interest 
than this of puerperal fever. Hecatombs of women and children have been 
its victims, yet in the vast majority of instances it is emphatically a pre- 
ventible disease. If smallpox, scarlatina, typhoid, erysipelas are ever 
" stamped out," then will puerperal fever, in so far as it is dependent upon 
these diseases, also be stamped out. Not alone in this way, but in many 
others, puerperal fever is indissolubly linked with the most important 
questions in general medicine. It cannot be rightly understood by those who 
look upon it simply as a disease that attacks lying-in women. Nor, on the 
other hand, can its mystery be penetrated by those who have not made a 
clinical and critical study of obstetrics. No mere specialist can grasp the 
subject. No pure physician or surgeon can fully realize it. 

Of late years puerperal fever has been a frequent topic of discussion. In 
Paris, London, New York, and elsewhere, the leading societies have dis- 
cussed the various questions connected with it; a vast amount of clinical 
experience, of erudition, and of critical acumen has been brought to the 
task of elucidation. And still we cannot be said to have arrived at settled 
conclusions. 

The first and fundamental question : What is puerperal fever ? or. Is there 
such a thing as puerperal fever ? is still under debate. This will be the 
first question to examine. 

Starting from this point, we shall trace the peculiar conditions in the 
puerpera which make what may be called " the puerperal constitution." 
We shall inquire whether this constitution may itself generate a fever, and 
then we shall have to study how this constitution acts when a specific poison 
is introduced from without ; and still we must examine how other poisons, 
not of a zymotic type, act and are reacted upon. 

Having studied these preliminary questions which lie at the root of the 
question, we shall review the various theories of puerperal fever in the fol- 
lowing order : 1. That puerperal fever is a disease sui generis. 2. That it 
is a putrid fever due to the absorption of foul matters from the uterus. 3. 
That it is the result of traumatism. 4. That it is a form of septicaemia, 
analogous to surgical fever. 5. That it is due to the invasion of the system 
by microscopical organisms. 

In the next place, we shall trace succinctly the characters of the best- 
marked forms of puerperal disease, as : 1. The excretory puerperal fever. 
2. Pelvic cellulitis. 3. Pelvic or puerperal peritonitis. 4. Thrombotic 
puerperal fever, and the related history of thrombosis, venous and arterial. 
5. Metritis. 6. Metro-peritonitis. 7. Putrid infection. 8. The cadaveric 
toxremia. 

Then we shall study the relation of the zymotics to the puerperal fever — 
that is, of smallpox, scarlatina, erysipelas, typhoid, diphtheria. 

We shall see that all these forms or varieties of fever are observed. And 
thus we are led to the logical conclusion that, if there be no such thing as 
one definite puerpex'al fever, we must recognize several puerperal fevers. 
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The question then, Is there a puerperal fever ? must be answered : Yes, in 
the plural number. Meigs saw this, and wrote of childbed fevers, Arthur 
Farre took the same view. 

We shall, then, examine the various modes of infection — that is, the sources 
and manner in which the morbific poisons are introduced. This will lead us 
to touch upon, 1. Epidemicity ; 2. Convection by touch; 3, by air; 4, by 
clothes; 5, by microbes and other modes. 

Then we shall describe briefly the anatomical characters found in other 
forms of fever. Then the pelvic inflammations and phlegmasia dolens which 
will have been pointed out in the special description of these particular 
forii).<. 

Then we shall study the symptomatology of puerperal fever in its general 
relations, endeavoring to classify the symptoms with a view to the better 
ap[)reciation of their significance. 

Then, following the same principle of supplementing special descriptions 
by general deductions, we shall give a condensed summary of the treatment, 
prophylactic and therapeutical. 

This section will close with a summary of conclusions, more or less abso- 
lute or provisional, such as legitimately flow from the facts and arguments 
presented. 

The history of puerperal fever is almost coextensive with that of the his- 
tory of medicine. We cannot pretend in this place to trace it even suc- 
cinctly. Could we do so, we should find in puerperal fever the reflection of 
every doctrine prevailing in medicine from the days of Hippocrates. It 
must be enough to say that until recently the fevers of lying-in women were 
explained on the theory of solidism ; and that the present prevailing theory 
is based upon the hypothesis that the evil lies in the fluids. At the same 
time it is useful to bear in mind that the most recent prevailing theories may 
be traced back to periods more or less remote, obscured indeed by diflTerent 
and perhaps erroneous doctrines, and the technical language of the day. 

The term "puerperal fever" was promulgated by Morton in 1718. The 
most ancient theory is that based upon the retention of the lochia and the 
decomposition of the placental products. Hippocrates and Galen, Boerhaave, 
Sydenham, Mauriceau, and Smellie, and most authors of the last century, 
supported this doctrine more or less confidently. Then there came the theory 
of milk-metastasis. Willis, Puzos, and many others upheld this. At the 
beginning of this century, Autenrieth set forth his physiological theory, which 
combines the two preceding theories. It may be thus stated : During 
gestation all the fluids flow specially to the uterus, but after labor they are 
eliminated by the sweat, lochia, and milk. If these peripheral functions are 
interrupted, the course of these juices is determined to the head, chest, and 
especially the abdomen. This was widely accepted. Soon after this there 
came the gastro-bilious theory, upheld amongst others by Denman. 

Then came the phlogistic theory. The disease consisted in inflammation, 
having its centre in the uterus, surrounding tissues, veins of the uterus and 
lymphatics, intestines and peritoneum ; or it was peritonitis simple. 

Then there was the theory of erysipelas, of hospital fever, of putrid fever. 
Robert Ferguson appears to us to deserve a foremost place amongst those 
who have contributed to the establishment of the doctrines now most in favor. 
He showed by experiments and clinical observation how all the accidents of 
puerperal fever may be artificially produced by vitiating the blood. In 
puerperal fever there are two sources at least of blood-vitiation : 1. The 
direct insertion of noxious matter into a vein. 2. Mechanical injury to the 
solid walls of the bloodvessels. 3. And he contended that there was a third 
source by inhalation. 
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Is there a Specific Puerperal Fever f — This question may couveniently be 
discussed on tlie basis stated by Sir Spencer Wells in the memorable discus- 
sion held at the Obstetrical Society in 1876. " Is there any form of continued 
fever, communicated by contagion or infection, and occurring in connection 
with childbirth, which is distinctly caused by a special morbid poison, and as 
definite in its progress, and the local lesions associated with it, as typhus or 
typhoid, scarlet fever, measles, or smallpox?" 

A correlated question put is: " Excluding the cases of zymotics attacking 
puerperal, may not all the remaining cases be referred to some form of sur- 
gical fever, or to erysipelas, caused by or associated with changes in the uterus 
and neighboring parts following the process of childbirth?" The answer 
postulated in this question would express the prevalent or favorite doctrine 
of the day. 

Several of the most distinguished authorities of the last century believed 
that " puerperal fever was an essential disease." 

Hulme (1772) says that: " Puerperal fever is a disease sui generis, as sim- 
ple and regular in its appearance, for the most part, as any distemper incident 
to the human body. The pathognomonic marks are: acute pain and great 
soreness over the lower part of the abdomen, attended with fever, and com- 
monly a pain in the forehead, happening soon after labor. These signs are 
sufficient to distinguish it from all other diseases." 

Joseph Clarke (1790) is hardly less clear : "By puerperal fever I mean a 
disease which generally attacks women on the second or third day after de- 
livery. Its ordinary symptoms are : a cold, shivering fit; acute pain in some 
part of the cavity of the abdomen, and great tenderness when pressed exter- 
nally; a rapid pulse; and these soon succeeded by considerable distention of 
the abdominal cavity." 

Armstrong, a physician of mark in his day, describing, in 1795, an epi- 
demic which prevailed in Aberdeen in 1789-92, said : " It seemed in every 
respect to answer the description of the puerperal or childbed fever, on which 
many authors have written, particularly Drs. Hulme, Denman, and Leake. 
.... There is scarce any disease more regular in its time and manner of 
attack, or more uniform in its appearance and symptoms." 

The uniformity of the disease is attested by Mitchell, who analyzed the 
histories of all the epidemics he collected, extending over a century, and pre- 
vailing in various countries. Peritonitis was the almost universal character- 
istic ; in some it was metritis, or uterine phlebitis ; in others, metroperitonitis. 

The most conspicuous contemporary representative of this theory is For- 
dyce Barker. He and others rely upon the fact that fever begins before 
labor as evidence that it is an essential fever. He says that, in 1873, puer- 
peral fever prevailed in the best class of society in New York, whilst in the 
poorer districts and hospitals the mortality was less than usual. But this 
evidence is ambiguous. We have seen numerous examples of fever in private 
practice taken before labor, assuming more or less epidemic characters. In 
some instances we traced series of cases of this kind following in the wake of 
the same practitioner or nurse, whilst women in the same localities enjoyed 
perfect immunity. One example was very striking. An excellent midwife 
of the Royal Maternity Charity had a series of more than thirty cases of 
fever among her charity patients and in her private practice. 

The case thus stated will be further illustrated in the next section. 

General Idea of ; Definition; General Propositions. 

The term "fever" implies toxaemia, or at least some departure from the 
normal constitution of the blood. The word " puerperal " of course expresses 
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the process of childbed or " puerpery." If we bring these words together, 
as in " Puerperal Fever," we need not imply more than fever in a puerpera. 
This general expression, vague as it is, and embracing many conditions vary- 
ing in kind and degree, is the most convenient and the least compromising 
that can be formulated. In this sense " Puerperal Fever" commits us to no 
theory or creed. It leaves us free to pursue the task of analysis by the light 
of physiological, pathological, and clinical observation. In this way we 
may hope to simplify a subject embroiled in conflicting theories, more or less 
arbitrary and exclusive; and to evolve out of confusion some clear and 
definite principles which shall serve for scientific classification and thera- 
peutical indications. 

A fundamental fallacy in the pursuit of the solution of the problem of 
puerperal fever has been the search for one hypothesis, one solution. But 
the laws of biology are not so simple. We must be prepared to accept many 
facts, not hastily to reject any. We must study all authenticated facts in 
their individual significance, and in their aggregate relations. 

Beginning with the general condition, " Fever in a Puerpera," we shall 
then seek to analyze by differentiation the various states which come under 
this common denomination; and thus we shall the better appreciate the un- 
derlying conditions, the special puerperal phenomena, which justify us in 
binding them all together into one group. 

This is a strictly clinical method of inquiry. Coming to the bedside of a 
puerpera with fever we at first recognize only the common signs of fever. 
Then comes the question as to the nature of the fever. The solution of this 
will often depend upon a knowledge of its etiology, and this in turn will 
often only be made out by investigation into the history of the case ; and not 
seldom, history failing or leading astray, we are compelled to wait for the 
development of the symptoms, and for collateral information, which may not 
come until the illness is ended by death or recovery. 

Reverting, for our immediate purpose, to the question : Is there a puer- 
peral fever that has its own characters, its own laws, like scarlatina and its 
congeners? In one sense the answer must be in the affirmative ; in the sense 
postulated it must be in the negative. 

Let us get rid of this apparent ambiguity. Can the puerpera generate a 
specific poison that will produce a true fever in herself, capable of being 
propagated to others? This may be doubted. But certainly there arise in 
every puerpera processes which are peculiar to her state, and which, if dis- 
turbed from their orderly course, may lead to fever. Thus, in the compara- 
tive histories we have given of the " Process of Gestation," and of the 
"Puerperal Process," we see that the sudden revolution wrought on the ter- 
mination of gestation is marked by local and constitutional changes of the 
most striking kind. The local changes are, in the first place, traumatic, the 
immediate result of the violent process of labor; in the second place, the 
disintegration of tissues in the uterus and correlated organs; in the third 
place, the altered condition of the blood, a compound of the blood of gesta- 
tion, into which is thrown the disintegrated stuff" of involution, a kind of 
sepsis which is ready at any moment to evoke inflammatory or febrile action, 
if its elimination be impeded. In this sense, thei>, we have a fever sui generis, 
a puerperal fever. This Robert Barnes long ago called excretory puerperal 
fever, to signify fever from impeded excretion.^ In the same place he styled 
this disorder " Autogenetic," to signify that it arises in the patient's own 
system, in contradistinction from those fevers which were due to infection 
from without, and which he called " Heterogenetic." These terms have 
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become classic. But their full significance does not seem to be even yet 
appreciated. 

The excretory autogenetic fever is the simplest form of puerperal fever. 

Upon this form may be grafted : 1. The products of inflammatory action 
in the tissues of the parturient canal ; 2. The products of decomposition or 
septic stuff on the surface of the parturient canal, absorbed from this sur- 
face, and especially from the wounds of the placental site, of the cervix 
uteri, and perineum. 

This idea of the radical distinction between gestation and puerpery has 
been seized by Pajot, who says, " Nothing in the physiology and pathology 
of gestation resembles the physiology and pathology of puerpery. During 
gestation, all tends to hypertrophy ; after labor, atrophy is the predominating 
symptom. The nosological. line of demarcation is equally striking." 

We assume, then, tbat there are certain general underlying conditions 
which modify all the febrile states to which the puerpera is liable. The 
following propositions may be stated : 

1. Blood-poisoning in puerpery is : 

A. Autogenetic, arising from processes inherent to the subject ; or B. 
Het&rogenetic, the result of infection from without. 

2. The diseases of puerpery are diseases of low vascular tension, thus 
diametrically differing from the diseases of the gravida, which are diseases 
of high vascular tension. 

3. So long as excretion of waste stuff keeps pace with its disintegration 
and absorption, the condition is physiological. This depends upon healthy 
organs, freedom from morbid diathesis, and from intercurrent disturbing in- 
fluences. 

4. "VVheh the physiological equilibrium between absorption and excretion 
is disturbed, waste stuff accumulates in the blood: there is toxsemia, and 
toxeemia entails fever. 

Upon these general laws we may base the following summary of puerperal 
toxaemia. The particular poisons may defy chemical and microscopical 
analysis. But we are justified in describing two forms: 1. There is accu- 
mulation of lactic acid in the blood, the result of excessive muscular energy 
during labor. The researches of Helmholtz, Brown-S^quard, and Ludwig 
prove that decided changes take place in the muscles themselves under great 
exertion. Urea, carbonic acid, and water are discharged in consequence. 
Dubois-Reymond showed that the muscular juice, which, so long as the 
muscles are quiescent, possesses a neutral or faintly alkaline reaction, be- 
comes after violent exertion decidedly acid. Lactic acid is thus formed and 
gets into the blood. 

The nervous system also suffers. Bence Jones showed that abundance of 
phosphates are discharged after great mental exertion. Gamgee (" Edin- 
burgh Veterinary Review," 1862), in an article on " Unwholesome Meat and 
Milk," says that cadaveric venom and animal poisons of undetermined 
nature may be developed spontaneously in health or disease. He is inclined 
to regard as the same deleterious principle, developed in an infuriated and 
overdriven ox, a passionate woman, the cadaveric venom of the human sub- 
ject, or that of human beiogs or animals suffering many hours in labor, or 
from parturient fever. 

The peculiar alteration of the blood, induced by severe nervous and mus- 
cular exertion, is further proved by the loss of muscular irritability. This 
is noted in overdriven cattle, animals hunted to death, soldiers killed in 
battle after a long fight. In these cases post-mortem rigidity comes quickly, 
is of short duration, and putrefaction soon begins. 
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A woman who has undergone a severe labor presents similar phenomena. 
Thus we find in protracted labor a cause of autogenetic puerperal fever. 

This blood-empoisonnient is, perhaps, the earliest and the simplest form of 
puerperal fever ; but it rarely exists alone. It is soon complicated with : 

2. The accumulation of the waste stuff attending the involution of the 
uterine and other tit«sues brought into existence for the purposes of gestation 
and labor, and which, these processes being accomplished, have to be disin- 
tegrated, absorbed into the blood, and discharged by the excreting organs. -ij 

Hence we find a distinct source of empoisonment added to that which 
proceeds from excessive muscular and nervous action. The case is now com- 
plicated. Still the toxaemia is autogenetic. These two empoisonments are 
forms of endosepsis. 

If the labor have not been severe or protracted, and nothing have occurred 
to check excretion, this involution stuff is got rid of as fast as it enters 
the blood, and there is normal puerpery ; no fever. But where the contrary 
conditions occur, there is a twcfold tox£emia, and fever results. This two- 
fold poison, and the attendant conditions, will underlie and modify all the 
diseases of puerpery. 

3. Then there is a third form of self-empoisonment by absorption of foul 
stuff, the result of necrosis or decomposition of the tissues of the mucous 
surface of the genital canal. This is autosepsis. Allied to this is the ab- 
sorption of putrid fluid or gases, the product of decomposing clot or placenta 
in the uterus. 

4. Then there is a fourth source of empoisonment, as by infection or 
inoculation of some foreign poison. This is exosepsis, heterogenetic. 

Thus we may understand that there may be a simple endosepsis, that auto- 
sepsis is grafted upon endosepsis, and exosepsis is a compound of all three. 

Thus we arrive at the demonstration of the fallacy so often uttered that 
scarlatina in a puerpera is scarlatina and nothing more. It is something 
more. It is the foreign zymosis grafted upon the puerperal condition, and 
modified by it. If the foreign zymosis do not find at the moment of its entry 
an existing autogenetic fever, this is instantly and necessarily produced. 
For the new poison at once disturbs the process of excretion. 

We may here repeat a formula stated by Robert Barnes many years ago, 
and now generally recognized, which we believe to be of clinical, as well as 
of pathological, value : Endosepsis produces a fever possessing little or no 
infective property ; autosepsis and exosepsis are highly infective. 

In the natural order we first study the history of autosepsis. 

The factors of autosepsis breaking out into fever are: Predisposing con- 
ditions continued from gestation — as, 1. Hyperinosis. 2. Hydrsemia, In 
addition to the above normal conditions of the blood continued from gesta- 
tion, there are certain abnormal conditions, as uriniemia and albuminuria, 
choliemia, 3. Lowered vascular tension. 4. Lower nervous energy, brought 
about by shock and exhaustion of labor. 5. The traumatic injuries of labor. 
6. The degradation of the blood by the products of excessive muscular and 
nervous work, and by the rapid absorption of oedematous serum from the peri- 
metric connective tissue and elsewhere. Then we find another group of condi- 
tions that disturb the orderly course of puerpery : 7. Those that retard secretion 
and excretion, as chills; malarious influences; errors of diet, amongst which 
insufficient diet is one ; bad hygienic surroundings, as too high or too low tem- 
perature and bad ventilation ; emotions. 8. Then there is a group, of conditions 
that supply a direct poison to the system, as foulstuflf'from retention of placenta, 
clots, or lochia in the uterus ; the absorption of the cadaveric poison from 
carrying a dead child ; the poison resulting from necrosis of tissue from long 
pressure under protracted labor or instruments. 9. Another group of causes 
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will be found in the stases and congestions caused by pregnancy (C Braun). 
10. The strumous diathesis, and other constitutional dyscrasiie, especially pre- 
dispose. 11. Then there often occurs a most powerful predisposing cause in 
hemorrhage. If this exceed in a marked degree the physiological amount, 
the rapidity and activity of the process of absorption are enormously in- 
creased ; and any noxious matter in the tissues, or in the parturient canal, 
is more sure to be taken in. At the same time, the secreting and excreting 
energy being lowered, the absorbed noxious matters are almost sure to accu- 
mulate. 

Sometimes associated with hemorrhage, but sometimes resulting from other 
causes, is a relaxed state of the uterus. This has been insisted upon as a 
condition of primary importance by some French authors, and in England 
by Graily Hewitt. It is undoubtedly in some cases a powerful predisposing 
factor. But it is sometimes secondary upon the fever. The patient may at 
first have had a well contracted uterus ; then comes the fever, and following 
upon it is the relaxation of the uterus. Having premised this general 
description of the excretory puerperal fever theory, we may pursue the 
examination of the other theories that have been enunciated. 

The Theory of Putrid Absorption. — The favorite theory of the last 
century was that the disease arises from absorption of putrid matter. Kirk- 
land thus expresses it : " There are other causes besides inflammation which 
bring on puerperal fever, for it sometimes happens that coagulated blood 
lodges in the uterus after delivery, and, putrefying from access of air, forms 
a most active poison — is, in fact, absorbed — and brings on a putrid fever." 
The same theory is expressed in nearly identical terms by White. 

Clinical observation abundantly proves that a large proportion of auto- 
genetic cases arise in this way. 

Robert Ferguson injected putrilage into the veins of animals ; phlebitis 
and typhoid symptoms followed. Semmelweiss performed similar experi- 
ments on puerperal rabbits. Denman and Van Swieten preceded Semmel- 
weiss (1847) in advocating the doctrine now generally received, that every 
case of puerperal fever is to be looked upon as a resorption fever, excited 
by the reception of a decomposed animal matter, whether this be introduced 
from without or developed within the subject (^Selbstinfection). This doctrine, 
says Spiegelberg, comprises in general all there is to be said about the origin 
of puerperal fever. And since, he says, the reception of the infecting stuff 
can only come from the wounded tegument, from a wound, so puerperal fever 
belongs to the order of ordinary wound-fevers, inasmuch as this idea embraces 
all the phenomena which arise in the entire organism as consequences of the 
local wound inflammation, and the local absorption of septic stuff. 

The consideration of the traumatic theory cannot well be taken up apart 
from the septiccemic theory. Points of distinction may, indeed, be made out; 
but to some extent traumatism and septicsemia are conjoint factors. The 
conditions under which septicsemia may be held to work independently of 
traumatism will be pointed out. Traumatism alone cannot induce puerperal 
fever. Traumatism is universal, and fever is exceptional. 

It appears to us that the term " traumatic fever" is entirely arbitrary. If 
it be assumed that the wounds made in childbirth never heal without under- 
going an inflammatory process which sets up fever, the negative evidence of 
the vast majority of puerperse, in this country at least, contradicts this 
assumption. These wounds, under good hygienic and individual conditions, 
heal without fever. In the German lying-in hospitals — the birthplace, we 
believe, of the traumatic theory — febrile irritation, more or less closely verg- 
ing on declared fever, is no doubt common during the healing stage of the 
labor wounds. But this febrile movement is the expression of infection. 
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The terra " traumatic fever," then, may properly be discarded as misleading. 
The wouuds are inevitable, and if kept clean and the subject be healthy, 
are harmless. All sound prophylaxis is based upon this law. That hospital 
stands convicted of maladministration in which poison from without is allowed 
to enter by physiological wounds. Appeal to the hypothesis of traumatic 
fever is vain. 

The appearance of erysipelas or diphtheritic membrane on the traumatic 
surfaces is no proof that the morbid process began on those surfaces. The 
rash of scarlatina, rubeola, is especially apt to break out with most intensity 
at the seat of injury. Thus, Paget says he cut a boy for stone; three days 
after he became very ill, but soon a viscid red eruption appeared at and 
about the wound. This was measles, earliest and most intense at the seat of 
injury, just as erysipelas might have been. He saw similar events with 
scarlet fever, and William Budd recorded a case of smallpox which appeared 
most intensely over a bruise on the nates. Thu.s, says Paget, " the local de- 
termination of erysipelas and of other allied diseases is no proof at all of their 
local origin or local nature. The same local manifestations happen in the 
truest eruptive fevers." 

The septiecemic theory is that which holds, at the present time, the greatest 
sway. It is not inconsistent with the theory of infection by microbes; nor 
does it depend upon that theory. Its clearest exponents are Schroeder and 
Spiegelberg. Schroeder postulates first a wound. This is found in every 
newly delivered woman. Through some wound in the parturient tract a 
poison is introduced. If there is no wound, there is no infection. If the 
wounds remain in their simple state, granulating, there is no evil, or at most 
the accidents are purely local, simply inflammatory. But if infection touch 
these wounds, then there is propagation of the inflammation, erapoisonment 
of the woman, and the series of phenomena called puerperal fever. 

Spiegelberg sets out a similar hypothesis. He says: "Every wounded 
tissue is, at the seat of the injury, necrotic tissue. Around this there arises 
inflammatory reaction, which spreads to surrounding tissues, but which is 
less intense in proportion to the distance from the centre. This inflamma- 
tion favors the resorption of the necrosed particles. Even when a violent 
crushing has taken place, the crushed tissue does not die off, but is absorbed 
through the reactive surrounding inflammation. But if germs of putrefac- 
tion come into the wound, then through their action the wounded tissue dies 
off, and these germs now excite wound-suppuration and wound-fever." 

It is quite different when the so-called "septic" poison is brought to a fresh 
wound, infects it, or when such poison first forms upon the suppurative sur- 
face. Then this is of a nature quite distinct from the simple putrefactive 
matter, and it operates diflferently. It is not destroyed by the living tissues, 
as the putrefactive germs commonly are, but it spreads from the place of 
reception throughout the body, and there chiefly multiplies. The postulate 
that the poison can only enter through a wound is disproved by facts. Thus 
the septicjemic theory as stated by Schroeder falls to the ground. 

In a recent discussion in New York the septiciemic theory was almost uni- 
versally accepted. Thus, Thomas, Lusk, and Munde affirm that puerperal 
fever is puerperal septicteraia. The most remarkable dissentient is Fordyce 
Barker, who still adheres to the opinion expressed in his work that puer- 
peral fever originates from epidemic causes, from contagion and infection. 
He believes in septicaemia from nosocomial malaria and direct inoculation. 

Hutchinson submits that the term "septicaemia" ought to be applied to 
the result of poisoning of blood induced by the inflammation of the patient's 
own tissues. We very often get sytnptoms of septicemia in cases in which 
there has been no possibility of their being produced by morbid poison from 
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without. He admits the influence of morbid matter as an irritant in setting 
up inflammation ; but he believes that the stage of gangrenous inflammation 
of the part is one which is essential to septicaemia. Local injury is an acci- 
dent which may start the septicaemia. But for this to arise presupposes a 
peculiar state of the blood. The prick of a needle, the sting of a bee, the 
most trivial operation, may, in some states of the constitution, prove fatal. 
Healthy persons may resist a poison even which would do fatal mischief in 
certain unhealthy states. Thus, vaccination in healthy subjects may set up 
a perfectly regular zymosis : whilst in certain unhealthy subjects erysipelas, 
or difl'use cellulitis, may follow. And Ave may use the analogy of vaccina- 
tion in further illustiatiou of the peculiarities of gestation and puerpery. 
Just as gestation and puerpery may evoke any latent morbid diathesis, so 
that these conditions become tests of the soundness of the subject, so may 
vaccination evoke latent morbid proclivity, as syphilis. When this happens, 
the lymph used for inoculation is too readily accused of carrying the syphi- 
litic poison with it. What do we know of the interreactions of two or more 
poisons circulating together? Very little. But the history of fevers in 
childbed certainly shows that one or the other poison is modified, and it m 
quite possible that a new one may be produced. 

An interesting illustration of this view is given by Hutchinson in a valu- 
able memoir, "Causes of Death of Ewes after Parturition" ("Obst. Trans.," 
1877). He observed that ewes, whilst giving milk, became liable to a sort 
of idiopathic tetanus, if fed upon "'cotton-cake." The same food given to 
lambs, hoggets, and undelivered ewes produced no ill-effects. It seems, then, 
a clear proof that a noxious irritant was produced by a substance taken 
into puerperal blood, which in non-puerperal blood was harmless. 

In this connection we may cite, as examples of the part played by trau- 
matism and septicaemia, cases of adherent placenta, in which more than 
usual injury was inflicted by the forcible detachment, perhaps incomplete, of 
this organ, Hegar,^ Hiiter,'^ and others have satisfactorily proved this source 
of danger. In some cases a piece of placenta remains attached, forming the 
"placental polypus." In such cases septicsemia is easily set up. 

Stadfeldt relates a case which suggests another view. A 1-para was deliv- 
ered in hospital, after fifty-two hours' labor, of a dead child. Signs of 
metritis were observed during labor. She died on the third day. Autopsy 
revealed peritonitis, metrophlebitis, endometritis ; the uterus imperfectly 
contracted, the inner surface covered with an abundant, partly puriform, 
partly chocolate-colored mucous layer capable of being scraped off". In the 
left superior angle of the uterus was attached a bit of placenta, the size of an 
egg. Stadfeldt says, it cannot be denied that the same process in the uterus 
which was the cause of the adhesion of the placenta gave rise to the un- 
usually early and violent occurrence of the puerperal fever. The fever was 
caught in the hospital before labor. 

Analogous to these cases of placental retention are those in which fibroid 
tumors, embedded in the uterine wall or projecting into the cavity, have 
complicated labor. In some of these cases, especially if the tumor have 
been attached to the fundus of the uterus, no trouble may result. In a 
second class of cases the tumor undergoes crushing, bruising, even tearing, 
during labor; it is then apt to fall into necrosis, and a bad form of septi- 
csemia is set up. In a third class, the tumor may have undergone no injury, 
but, being compressed by the contracting uterus after labor, its supply of 
blood is suddenly diminished, it falls into necrosis, and septicsemia results. 

^ Pathologie nnd Therapie der#Placentaretention, 1862. 
^ Die Multerkiichenreste. Monatssclir. f. Geburtsk., 1857. 
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We have seen examples of all these conditions. Chiari, Braun, and Spaeth 
relate a case ending fatally on the second day of endometritis sphacelosa fol- 
lowing labor with fibroid tumor in the uterus, secale having been given. 
This is a case in which secale ought not to be given. 

The identity of puerperal fever and so-called surgical fever is held by many. 
The question was formally put by Spencer Wells as the basis of discussion 
by the Obstetrical Society of London. It falls within the discussion of trau- 
matism and septicaemia. 

That there are many points of analogy is undoubted ; but there are also 
points of difference which forbid us to accept the doctrine of identity. The 
subject of an amputation, and a woman after labor, both present wounds. 
Both may be considered as susceptible to invasion by poisons. In both the 
poison may eflTect a lodgement on the wounds. But it is easy to carry the 
comparison too far. Amputation is presumably performed on account of 
disease. The condition of the patient is pathological to start with. There 
is no special provision in the system made for the express purpose of healing 
the wound. The wounds in the puerpera are physiological. There is a dis- 
tinct provision ad hoc for restoration to the ordinary state. It is in this pro- 
vision, marked by extraordinary activity of absorption and excretion, that 
lies the peculiarity of the puerperal state. This condition has no parallel in 
the ordinary surgical patient. 

And if we accept, for the occasion, the comparison between the surgical 
and the puerperal patients, the case is far from being so much simplified as 
is assumed. If we are asked. What is puerperal fever? may it not be asked 
in return. What is surgical fever? Is surgical fever one uniform, definite, 
pathological entity? Would it not be a truer statement to say that, just as 
puerperal fever can only be accepted as a general term to signify fever in a 
puerpera, so is surgical fever a general term to signify fever in a surgical 
patient? In neither is the fever one constant thing. There are varieties of 
surgical fevers as there are varieties of puerperal fevers. If it be contended, 
that by surgical fever is meant septicaemia and nothing else, this is simply 
begging the question ; we must still ask, What is septicaemia? And again, 
if surgeons are prepared to give a precise definition of septicaemia in surgical 
patients, are they also prepared to show that a septicaemia of the same char- 
acter is produced in lying-in women? Septicaemia is a compound term. 
There is the sepsis, the poison ; there is the blood which receives the poison. 
Now, if it be possible to show that the sepsis in the two subjects is identical, 
it would still be necessary to show identity or near similarity in the recipient 
blood. The first term of the proposition is certainly not proved ; the second 
is certainly not true. This theory, then, like that of the raicrobists, is too 
absolute and exclusive. It may account for a large number, perhaps the 
greater number, of cases in lying-in hospitals ; but it does not account for 
cases beginning before there is a wound, nor for the propagation to non- 
puerperal women. 

The Theory of Empoisonment by the Agency of Microscopic Organisms : 
Bacteria; Micrococci; Microbes. 

This theory, gradually developing since the researches of Mayrhofer, 
especially in 1865, has now acquired consistency, if not as an all-sufficient 
explanation of the production of puerperal fever, at least as an important 
factor. Mayrhofer discovered in the lochia of sick puerperal women moving 
vibriones, which he declared were the cause of the intoxication. Reckling- 
hausen and Waldeyer showed the presence of these vibriones, not alone in 
the lochia, but on the surface of puerperal wounds, in the uterine lymphatics, 
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in the infiltrations of the connective tissue, in the exudati6ns of the serous 
cavities ; and demonstrated that the bodies with fine nuclei described by 
Virchow and Hohl were mouiliform bacteria. Several observers pursued 
this course of investigation. But it is to Pasteur that we owe the clearest 
and most definite conclusions. 

We borrow from Charpentier,' who has given the best review of the sub- 
ject, the following summary of Pasteur's doctrine by Raymond : " When the 
lochia of a puerpera in good condition are examined, few or no microscopic 
organisms are found. But if the lochia of a woman threatened with puer- 
peral disorder are examined, one is struck by the abundance of the organ- 
isms; and, if death happens, the same organisms which had been observed 
in the lochia are found in the pus of the peritoneum, in the uterine lym- 
phatics, in the pleuritic effusions, in metastatic abscesses, in the visceral 
suppurations. Pasteur even succeeded in proving, by his processes of culture, 
that the blood of afl'ected women, even before death, contained microscopic 
organisms. Further, Pasteur was able, by the simple examination of the 
lochia for organisms, to predict an attack of fever before the most searching 
clinical observations of the physicians awakened suspicion of evil." 

The particular organism described is the chapelet en grains. But Pasteur 
says this particular form is not the only one found. Puerperal fever, he 
says, has no special microbe. There are several forms. The noxions 
organism is cultivated abundantly in the lochia, in the uterine cavity. The 
peritoneum, being contiguous, is penetrated by it ; there it is cultivated, and 
produces, by its rapid multiplication, the peritonitis with pus filled with the 
organisms. If the medium offered by the peritoneal cavity is not favorable 
to this organism, the disorders are more limited. Instead of intense general 
peritonitis we shall see pelviperitonitis of slower course. But successive 
invasions from the uterine cavity render it difficult to cure. 

" It is thus easy to understand the cases of phlebitis and pelviperitonitis. 
It is the situation of the wound, the connections of the uterus, which increase 
the danger ; and it is this alone which is peculiar to the puerpera, distin- 
guishing her as a specially wounded subject. Let the microbe come, having 
before it so many open doors, be it an infective organism of the nature of 
the septic vibrio to which Pasteur attributes the special septicjemia which 
he has studied in animals, the disease will take the infective and rapid form, 
and we shall witness those cataclysmic deaths which have so often desolated 
lying-in hospitals. The blood then presents the characters observed in typhoid 
diseases. 

"Wh en we consider the varietv of forms presented by puerperal fever, it 
is difficult to admit that it is caused by one infecting agent, one microscopic 
organism." 

That micrococci exist in the living body and play an important part in 
the morbid process is made evident from many observations, and especially 
from the following case recorded by Lomer. A"9-para,on account of placenta 
prjevia, was delivered by turning' and extraction. Twenty-four hours later 
she had a chill, and peritonitis set in ; then followed diffuse phlegmon of the 
right labio-crural region, phlegmon of the lower part of the left leg, with 
varicosities in a state of superficial gangrene, and difl^use phlegmonous 
swelling of the right hand and lower part of the right arm, also exquisite 
euphoria. Death on the fifth day. Blood drawn during life was crowded 
with chain-like micrococci. One hour after death, a necrotic endometrium 
with purulent peritonitis was found. Micrococci were found in the pus and 
in the liver and kidneys. Micrococci have also been found in pemphigus 
vesicles. 

' Traite pratique des Accouchements, 1883. 
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Coze and Feltz made hypodermic injections of blood taken from puerperal- 
fever patients in rabbits. Most of the animals died of diarrhoea and con- 
vulsions. Eberth inoculated the cornese of rabbits with croupous exudations 
from women who had died of puerperal fever, and found that the diphtheritic 
process was continued upon the cornea, and that the matter contained micro- 
cocci. 

Still the question returns : How are these infective microbes introduced ? 
The answer, that they attack the wounds caused in labor, does not cover the 
whole case. For some women are attacked before labor ; and the great 
majority of women, notwithstanding those wounds, escape puerperal fever. 
And how, it has been pertinently asked, do the organisms find entrance in 
those most terrible cases of all in which death follows in a few hours? The 
uterus, fully contracted, has left no gaping mouth ; the lochia have not been 
fetid ; there has been no phlebitis or lymphangitis or phlegmasia of any 
kind. What open road have the microbes found to invade, not alone the 
puerpera and the child she bears, but also the nurses and the midwives who are 
living in the midst of lying-in women ? But these last are seized notwith- 
standing, and present the peritonitis so characteristic of puerperal infection. 

The conclusions of Pasteur are not uncontested. Thus, Artwing, in a 
recent communication to the Socute des Sciences Medicales of Lyons, whilst 
verifying the association of microbes with puerperal fever, maintains that 
the different forms of puerperal septicaemia are all due to the action of one 
living poison ; that there is only one microorganism concerned ; and that 
this has not been proved to be special to the puerperal state. Lomer' states 
the following conclusions : " In puerperal fever, in erysipelas, in scarlet fever, 
in diphtheria, and in the secretion of wounds, chain-like micrococci are found 
which have as yet not been proved to possess individual differences. But it 
may hereafter be shown that there are different kinds of chain-like micro- 
cocci, that each kind has its distinct and specific action." 

When in any case of puerperal fever the presence of these micrococci has 
been detected in the exudation, they have also been found in the deeper 
organs. 

Other microorganisms may be present, but their presence in the dead 
body does not always prove that they existed in the living body; they are 
often the result of post-mortem decomposition. 

It is as yet impossible to classify puerperal fever as regards course and 
prognosis according to the varieties of the microorganisms found (Doleris), 
or according to their mode of invasion (Fraenkel). 

We will now sketch the second form of puerperal fever, taking first the 
more tvpical autogenetic fevers. 

1. First of these is the simple excretory puerperal fever. This has been suf- 
ficiently described. 

2. Pelvic Cellulitis or Parametritis; Pelvic Peritonitis or Perimetritis ; Metro- 
perimetritis ; Inflammation of the Broad Ligaments. Salpingitis. Colpitis. 

Sometimes toxiemia reveals itself in general systemic disturbance ; some- 
times inflammatory complications constitute the most conspicuous feature. 
It may be taken as a general fact that, where acute inflammations occur, the 
general blood poisoning is less severe, or that the condition of the blood is 
sounder, more able to resist the noxious action of the invading poison. Thus, 
we may, in most cases, look upon pelvic cellulitis and pelvic perimetritis as 
evidence of a reserve of power in the subject, which may carry her through 

1 " Our Present Knowledfre of the Kelations between Microorganisms and Puerperal 
Fever." Amer. Journ. of Obstetrics, July, 1884. 
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the trial. The disorder is localized, whereas in extreme cases the entire sys- 
tem is overpowered. 

Inflammation is rarely limited to one tissue. Hence the danger of error 
from adopting in their strict sense the terms "perimetritis" and "parame- 
tritis," or equivalent terms. Commonly, inflammation of the connective 
tissue of the broad ligaments is complicated with pelvic peritonitis. Is there 
such a state as pure inflammation of the pelvic tissues after labor? We doubt 
it, believing that a toxsemic element is always concerned. Not only may the 
connective tissue and peritoneum be the seat of inflammation, but the sub- 
stance of the uterus itself may be inflamed = metritis ; the vessels, especially 
the veins = phlegmasia ; and the lymphatics = lymphangitis. 

It is a general law that organs that have been recently engaged in active 
or extreme physiological work are especially susceptible to inflanimation. It 
is interesting to inquire which tissue is the first to be attacked. Postulating, 
as we do with some confidence, that the immediate cause of inflammation is 
an irritating matter carried in the blood, we shall naturally conclude that 
the inner coats of the vessels, the veins and lymphatics, will be the first 
aflfected. The venules and lymphatics are the direct recipients of foul mat- 
ter from the inner surface of the uterus or other traumatic urea. Accordingly 
we find the vessels almost invariably affected. By contiguity, the morbid 
process extends to the substance of the uterus: myometritis; thence to the 
vessels and connective tissue of the broad ligamen-ts, and thence to the in- 
vesting peritoneum. The greatest virulence of the inflammation is often 
spent upon the cellular tissue. The plastic or adhesive character of the 
inflammation of this tissue serves to limit or to localize it here. There is a 
marked analogy in this condition to that of thrombosis, which we shall pres- 
ently describe. It is probable that in many cases, at least of so-called pelvic 
inflammation, the initiative condition is thrombosis. The order of events is 
as follows: 1. There is irritating matter on the placental site or other part 
of the uterine surface. 2. This matter is absorbed into the venules and 
lymphatics. 3. Coming in contact in these vessels with hyperinotic blood, 
in a state approaching stasis, the fibrin is precipitated, forming thrombi. 4. 
The irritating matter retarded in the vessels sets up inflammation in the walls 
of the vessels, whence it extends to the connective tissue and peritoneum, as 
already stated. 

Thus we see that pelvic inflammation is a conservative process, limiting or 
controlling the spread of poisonous matter into the general circulation. 

We may analyze the cases of pelvic peritonitis into three principal varie- 
ties, always bearing in mind that there is no rigorous line of demarcation. 
1. There are cases in which inflammation is not obviously complicated. This 
will tell more especially upon the peritoneum. After extreme physiological 
activity of the uterus, its investing membrane — like the pleura — may, under 
a sudden impression of cold or violence, become inflamed. The influence of 
cold is well illustrated in some cases, where the abdomen has been kept 
swamped with cold water or ice after labor, or where ice has been applied 
inside the uterus. Violence in the shape of rough kneading" to expel the 
placenta and to arrest hemorrhage is also very apt to cause inflammation. 
We have known it to be caused by coitus forced upon the woman within a 
few days of labor. 

Symptoms and Course. — It rarely manifests itself before the third day; 
and it is interesting to note that the process of involution, disintegration, 
and absorption is only beginning about this time. This fact has a wide 
application in the study of puerperal disease. On the other hand, the sus- 
ceptibility continues for an indefinite time. Inflammation may break out 
when an adequate exciting cause is applied. Thus, a young lady of deli- 
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cate organization suckled imperfectly for seven weeks; whilst menstruating 
she underwent great fatigue, and came home with intense abdominal pain 
and fever. This is not an uncommon history. It points to the analogy 
betweep labor and menstruation. In such cases the inflammation is pri- 
marily peritonitic. 

But not even in all these essentially inflammatory cases is the inflamma- 
tion expended upon the peritoneum. There is a group of cases in which 
traumatism appears to be an essential factor, in which the chief, or at least the 
primary, seat appears to be the perimetric connective tissue. During the 
passage of the child's head through the parturient canal there is commonly 
laceration of the cervix uteri, bruising, even crushing, of the mucous mem- 
brane, attended by a dragging or glacier-like movement of the structures in 
most immediate contact with the head upon the subjacent tissues. The 
cellular tissue around the cervix is especially contused, stretched ; vessels in 
it are torn; hence eflfusion of serum and ecchymosis. All this we have fre- 
quently verified by inspection. Everything is prepared for inflammation. 
The local injury, the effusion, the hyperinotic blood charged with effete 
matter, are there; an exciting cause is alone wanting. A chill is sufficient. 
The chief seat of inflammation is the wounded cellular tissue. In this 
tissue it may run its course, ending in resolution or in abscess, the perito- 
neum being, perhaps, only slightly implicated. 

In another order of cases, characterized by the predominance of a septic 
factor, the inflammation of the pelvic tissues is universal. The uterus itself, 
its bloodvessels and lymphatics, the connective tissues around them and in 
the broad ligaments and the peritoneum, are all involved in inflammation of 
a low type. The inflamed peritoneum, throwing out unhealthy lymph, 
which rapidly breaks down into pus, sets up the like inflammation in every 
part of the abdominal peritoneum with which it comes in contact. Septi- 
cffimia attends, constituting a form of autogenetic puerperal fever. Endo- 
sepsis and autosepsis are combined. 

A still more complex order of cases are those in which poisonous matter 
is inoculated from without. The poison of some zymotic, erysipelas, or the 
septic matter from another puerperal woman, pus or ichor from a wound, or 
the cadaveric poison is absorbed by the traumatic surfaces left by labor. 
This constitutes a form of heterogenetic puerperal fever. In this order of 
cases the disease commonly breaks out early — on the second or third day. 
There is general blood infection; fever of a low type — " typhoid" it is some- 
times called — is apt to carry off the patient in a few days, perhaps before 
any marked local inflammation can be produced. 

We may still recognize a mixed order of cases, in which there is a septic 
factor, controlled by a comparatively healthy state of blood. The inflam- 
mation begins in the uterine sinuses and lymphatics. Under the combined 
influence of traumatism, of blood impaired by the tissue changes of puer- 
pery, and sometimes of decomposing debris of placenta, membranes, and 
blood-clots in the uterine cavity, foul matter gets into the uterine sinuses and 
lymphatics, and, not arrested there, from want of contractile energy in the 
uterine fibre, or because being as yet too abundant for the blood it meets in 
its course to segregate by coagulation, it invades the vessels in the broad 
ligaments, where further progress is stayed by the formation of clots. This 
thrombotic process is generally attended by inflammation of the perivascular 
tissues and of the broad ligaments. If the lymphatics be concerned as well 
as the veins, then the phenomena of phlegmasia dolens are developed. In 
this order of cases the symptoms declare themselves later than in the pre- 
ceding order. It may take a week, or even a fortnight, before the signs of 
thrombosis become clear. 
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That the broad ligaments are chiefly involved in the majority of these 
cases seems proved by the seat of the tumefaction being in the sides of the 
pelvis ; by the inflammation being in many cases unilateral, the side affected 
being usually that in which the placenta was attached, or frequently the left 
side, being that on which the cervix uteri was fissured by the occiput in 
labor. This latter source of pelvic cellulitis has been much insisted upon 
by Whitehead and Emmet. 

Trousseau may be cited as insisting upon the frequent complication of 
phlebitis with inflammation of the broad ligaments. 

A very similar description will apply to the perimetric inflammations of 
abortion. It applies often very closely to inflammation of the broad liga- 
ments, leading to phlegmasia dolens, beginning in cancer of the cervix 
uteri. 

The Fallopian tubes may become inflamed, perhaps primarily, but cer- 
tainly by spreading from the vagina and uterus. This is especially seen in 
peritonitis meretricum, in which the starting-point is gonorrhoeal infection. 
In some cases of this origin, the tubes become distended by pus, and this is 
poured into the peritoneum either by rupture of the tube or overflow by the 
fimbriated extremity. The ovaries, first catching the foul irritant, are sure 
to be involved. In like manner, a simple puerperal endometritis may spread 
to the tubes ; or the tubes may first become inflamed from foul matter being 
generated in them or taken up from the uterus. 

It is remarkable that gonorrhoeal peritonitis may break out after child- 
birth. Mr. Giles' relates three cases of this kind. Dr. Emil Noeggerath* 
discusses this subject in an elaborate memoir. He submitted that gonor- 
rhoea, apparently cured, may linger in certain portions of the generative 
organs for life, constituting "latent gonorrhoea;" that in this form it may 
infect a healthy person with acute gonorrhoea ; and that in the female it may 
pass from the latent into the apparent form, giving rise to acute, chronic, or 
recurrent perimetritis or ovaritis. Dr. Macdonald^ followed up the subject. 
He discusses Noeggerath's opinions, and gives some interesting cases of his 
own. He says that in cases of gonorrhoeal puerperal endometritis, "the dis- 
charge during the acute attack is very characteristic. It is not like the 
ordinary lochia at all. It is thin, sero-purulent, and exceedingly profuse at 
first, and then becomes less in amount, yellow in color, tough in consistency, 
and excessively oflfensive to the smell." 

The suspicion of a case of this kind would be an urgent motive for prac- 
tising intrauterine injections of iodine. 

Salpingitis Puerperalis. — A condition not seldom observed in con- 
nection with puerperal fever is inflammation and suppuration of a Fallopian 
tube. This condition has been described by Ed. Martin (1851), F. Howitz 
(1858), Forster (1859), Vocke (I860), and since those dates by several 
authors. R. Barnes published (" Obst. Trans.," 1862) a case following 
induced abortion, with historical notes of the subject. It may be a part of 
the morbid process, as when it is associated with metritis ; then there is metro- 
salpingitis. Or it may constitute the principal feature of the case. The 
great danger attending it is the rupture of the distended tube, and the 
sudden escape of the offending contents into the peritoneum. Or there may 
be overflow from the fimbriated end of the tube. The late Professor Martin, 
of Berlin, related several cases.* He says it does not always begin in the 

1 Brit Med. Journ., 1871. ^ Bonn, 1872, and Amer. Gynec. Trans., 1876. 
3 Latent Goriorrhoja with Special Kelation to the Puerperal State, 1873. 
* Ueber Mutterrohrenentzvindung und Erguss des eitrigen Sekrets derselben in die 
Bauchhohle. Monatsscb. f. Gebiirtsb., 1859-1861. 
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puerperal week, but sometimes during gestation — sometimes, indeed, before 
the actual pregnancy. He thinks in one case it began in blennorrhoea. 

When escape of pus takes place there is sudden acute pain; fever follows, 
and tympanitis, which obscures to some extent the peritonitis. If death 
does not follow when involution of the uterus has made progress, the enlarged 
tubes may be felt. It is not probable that a cure is effected, and in the 
chronic state, danger of bursting or extending peritonitis is always im- 
pending. 

It appears to us that these are cases in which Lawson Tait's operation — 
the removal of the diseased tubes — may find legitimate application. 

Phlegmasia Dolens, or Thrombosis : Thrombotic Puerperal Fever. 

The history of phlegmasia dolens naturally follows upon that of pelvic 
inflammation. Phlegmasia dolens, like perimetritis, is a variety of puer- 
peral fever. It is a toxiemic disorder. It is most commonly autogenetic. 
The toxiemia is localized or limited. The two conditions are closely linked 
in genesis and nature. They arise in similar conditions ; and it may be held 
that at the moment of invasion it is uncertain what form the disease may 
assume ; accidental conditions, not clearly defined, may determine the evolu- 
tion into perimetritis, phlegmasia dolens, or general septictemia. 

We have seen that in one form of perimetritis, in which the septic element 
is marked, but not overwhelming, the quality of the blood is so good that it 
resists the transit of the septic matter, and isolates it in the pelvic tissues. 
A similar event also happens in phlegmasia dolens. Both in this respect are 
conservative processes. The blood, clotting under the pi'ecipitating power of 
the poison, shuts it out from the general circulation. On the other hand, 
when the system is depressed, the blood poor, and the supply of septic stuff* 
is copious, virulent, and sustained, the clotting virtue of the blood is over- 
whelmed and general toxaemia takes place. The thrombotic process is ineffi- 
cient; the imperfect clots break down in suppuration. 

The name " phlegmasia dolens " — an arbitrary compound of a pathological 
hypothesis and of a symptom — Avould be inadequate, even if it were not 
based on error. That the veins in the broad ligament and the femoral vein 
are commonly inflamed is true. But this is not the essence of the disease. 

It is convenient at the outset to enumerate some of the theories which have 
been held : Mauriceau thought phlegmasia dolens was due to suppression of 
lochia; Puzos and Levret thougiit it due to metastasis of milk; Dr. Hall 
thought it consisted in general inflammation of all the tissues of the affected 
limb, whence coagulable lymph was thrown out into the cellular tissues; 
White, of Manchester, a remarkable clinical observer, said it was due to 
obstruction of the lymphatics ; Ferrier attributed it to inflammation of the 
lymphatics; this view was adopted by Han)ilton, Gardien, and others; D. 
I). Davis, recognizing the clotting in the veins, advocated the pure phleg- 
masic theory, contending that the disease consisted in inflammation and 
obstruction of the principal veins of the extremity; Bouillaud and Robert 
Lee adopted this theory, and it was generally accepted. 

The right path was first struck by Gulliver, who showed the conditions 
under which blood coagulates in the veins. He especially described the 
process of change into pus-like fluid which takes place in the interior of the 
clot, distinguishing it from suppuration. In this he was followed by Vir- 
chow. Henry Lee (1852) made important experiments showing how diffi- 
cult it is to cause inflammation of veins by any irritants; that irritants act 
by causing the blood to coagulate. Gaspard's experiments told the same 
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thing. Henry Lee's proposition, "that no one has satisfactorily demon- 
strated the presence of an inflammation limited to the lining membrane of 
a vein," is still justified. 

We must not. however, forget that thrombosis may be the result of em- 
bolism. Thus, J. Y. Simpson relates the case of a woman who died of 
phlegmasia dolens of the left arm and side of the face some weeks after an 
exhausting labor. After delivery she had signs of embolism, first in the 
right brachial artery, and then in both legs; then came on phlegmasia 
dolens in the left arm. The aortic valves were covered with wart-like 
excrescences. It was suggested as probable that fibrinous detritus passing 
from the arteries into the capillaries and veins of the left arm caused 
phlebitic thrombosis. 

The more recent researches of Mackenzie and Tilbury Fox give precision 
to the foregoing observations. 

Mackenzie (1861) proved by one set of experiments that inflammation 
produced in veins caused none of the phenomena of phlegmasia dolens ; 
and, by another set, that when phlebitis was caused by vitiating the general 
mass of the blood, the phenomena of phlegmasia dolens ensued. Tilbury 
Fox (1862) came nearer to the mark when he showed that obstruction of the 
main lymphatic channels is alone capable of giving rise to white leg, acting 
by preventing the removal of lymph from the affected limb. He further 
illustrated this by pointing out that the character of the swelling is not that 
of serous stasis produced by blood disease, the enlargement being unequal 
and commencing above and extending downwards. He said it was due to 
sudden absorption of acrimonious fluids. 

There is an element of truth in all the above theories. If we interpret 
the ideas of "suppression of lochia" and " metastasis of milk" as implying 
arrest of secretion and excretion, and therefore the accumulation of noxious 
stuff in the blood, we recognize a true factor ; that there are phlebitis and 
venous obstruction is certain, although these are secondary or tertiary 
features ; that there is obstruction of the lymphatics, is now abundantly 
proved. 

This preliminary statement made, we may now pursue the clinical study 
of the affection ; and thus, out of the phenomena observed at the bedside 
and in the dead-house, we shall endeavor to evolve a consistent theory that 
shall harmonize with facts, and give us sound principles of treatment, pro- 
phylactic and remedial. We may first put and answer the question : Why 
is thrombosis so preeminently venous? The reasons are, that venous blood 
is more impure, and that it is the immediate recipient of the offending pre- 
cipitating stuff. The blood that has become arterial has at least gone 
through an attempt at purification by traversing the lymphatics, liver, and 
lungs. 

Two forms may be distinguished, the one comparatively simple, the other 
complicated with general toxaemia. The first is not very dangerous ; the 
second is commonly fatal. 

Thrombosis is essentially a disease of puerpery. But we have seen a few 
cases which apparently arose during gestation. In one of these we traced 
antecedent venectasis, a condition which no doubt favored thrombosis. 
Cases are cited on p. 648. 

Clinical History of Thrombotic Excretory Puerperal Fever. 

1. The Simple Form. — The patient may have been going on to all 
appearance favorably for some days after labor, when, more or less suddenly, 
fever, attended or preceded by rigors and vomiting, occurs. The tempera- 
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ture rises to 100'' F., and even to 103° or 104° ; the pulse runs up to 120 
not always at the onset, but soon reaching this jjoint. Perspirations are 
often proluse ; the respirations rise to 30 or more, and occasionally syncope 
occurs, with intermittent pulse and palpitation. Then, following quickly, 
acuie pain is felt in the ham, in the groin, or in the iliac region ot one side • 
the leg, usually the left, is found by the patient to be stitf, and to be im- 
paired in mobility; soon it is seen to be swollen, the swelling beginuiuc in 
the thigh or leg and extending downwards. There is usually hypt-nesthesia 
of the surface. The swelling has other points of peculiarity, distinguishing 
it from the oedema of obstructed veins; it is tense, giving a glistening, shiny, 
white aspect to the skin — the affection is called by sonie older authors 
"phlegmasia alba dolens." To the touch the swollen part gives a sense of 
resistance quite different from the doughy feel of oedema; it does not pit 
under pressure of the finger, but the impression made is quickly removed. 

If the part is pricked with a needle, instead of serum running off" as in 
oedema, a droplet of fluid will start out on the skin, which quickly coagu- 
lates. The fluid is charged with coagulable lymph, which the obstructed 
lymphatics could not carry off. Pain is evoked on pressure in the groin 
and in the ham ; on palpation in the groin and in Scarpa's triangle, the 
femoral vessels are felt as hard cords, and the attendant lymphatic glands 
are felt as knots or lumps, the connective tissue around the vessels being the 
seat of coagulated effusion, which has matted all the structures together. 
Some tenderness will commonly be revealed by palpation deep in the iliac 
region, and occasionally the conditions felt in the femoral vessels may be 
made out in the iliac vessels. Examined interuallv, we may also frequently 
realize the complication with perimetritis, the constituents of the broad liga- 
ment being the seat of inflammatory effusions. In this we see the relation 
between the ordinary form of perimetritis and the affection we are now dis- 
cussing. It is to be noted that the perimetric complication often appears a 
little later. 

In two or three days, for the swelling advances rapidly, the leg becomes 
completely powerless. This is partly due to pressure upon the nerves by the 
effusion, and partly to the intrapelvic complication. The leg is usually 
abducted and turned out; the patient is prostrate, helpless. From time to 
time there is observed in some cases a repetition of the symptoms which 
marked the invasion of the disease; rigor, vomiting, attack of local pain, 
increase of fever. These symptoms indicate a fresh entry of noxious stuff 
into the blood. Thus, we have watched a case in which three distinct febrile 
attacks took place at intervals of some days, each attack being quickly fol- 
lowed by evidence of fresh thrombosis in superficial veins of the legs. 

The fever and more urgent local signs commonly subside in from seven to 
ten days ; the limb remains swollen, but is less tense ; it may now " pit." 
There is generally depression for some time longer. Sometimes a measure of 
relief is attained by the establishment of collateral venous and lymphatic 
circulation. The swelling gradually subsides; but a degree of paralysis of 
the limb continues for two or three weeks or more. 

This simple form is comparatively free from danger. It is an illness of 
forty to fifty days' duration. The absorption of the effused lymph and serum 
and fibrinous deposit takes time. Not seldom, when the leg first seized is 
mending, the other leg is attacked. Fever ushers in this attack, and the 
whole history is repeated. 

In a remarkable case recorded by Fancourt Barnes,^ a young lady, after 
a natural labor, had febrile symptoms on the fourth day ; attacks of syncope 

1 Brit. Med. Journ., 1879. 
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followed ; on the sixteenth day mania set in ; loud bronchitic rales appeared ; 
a thick purulent discharge carae from the vagina; on the twenty-third day 
the left leg began to swell, the mania diminished ; on the twenty-eighth the 
right leg began to swell ; on the thirtieth the left arm was swollen, and white 
like the legs. There was also some stiffness in the right arm, but it did not 
swell. Alter the left leg began to swell she had several attacks of cyanosis ; 
her respirations rose to 48, and she died forty days after labor. An autopsy 
could not be obtained ; but it is fair to interpret the phenomena as due to 
general toxiemia and multiplied thromboses ; the lung affection was evidence 
of the pulmonary infarction of Virchow, capillary embolism. The case has 
analogies with the cases of phlegmasia dolens occasionally met with in typhoid 
fever and in cancer. 

Dr. Bastian relates a remarkable case of extensive thrombosis. A 2-para 
had been confined three months. She got up a fortnight. after labor. Three 
weeks later mastitis and abscess appeared. Soon after this the left ankle 
swelled. The left leg then showed the common phenomena of phlegmasia 
dolens. The heart sounds were normal, pulse 160, perspirations profuse, no 
albumen in urine. The temperature rose, and the right foot swelled. Then 
the left shoulder and left side of the neck became affected. The swelling 
then extended down the arm and to the fingers. Next, the right side of the 
neck and right arm swelled ; then the whole front of the chest ; then the face. 
She could hardly open her mouth to swallow. The left external jugular vein 
could be felt like a cord. She gradually recovered under stimulants, beef- 
tea, and milk. 

If, with Simon, we regard fibrin as an excrement, we must conclude that 
hyperinosis is the result of failure of the* excretory function. When there 
is excess of fibrin, there exists a proclivity to separation of it from the blood- 
stream. It is liable to be caught and deposited on any points where the 
general smoothness of the lining membrane is broken — for example, on the 
valves of the heart and amongst the columute carnese. It is also subject to 
clot spontaneously wherever the blood-channel is unusually tortuous, where 
gravitation has to be overcome, where the vessels are exposed to obstruction 
and the stream is consequently slow. Acute rheumatism — a disease which 
offers many instructive points of comparison with puerperal fever — is 
especially prone to precipitate fibrin on the left cardiac valves. The presence 
of a second morbid material is probably necessary to cause the fibrinous 
precipitation. The lactic acid of rheumatism may be the efficient cause. 
This is a form of arterial thrombosis. 

Recovery takes place by gradual disintegration of the thrombi in the veins 
and lymphatics. This process is analogous to that by which the involution 
of the uterus is effected. The clots undergo granular fatty convesion, form- 
ing a kind of emulsion, or as Virchow calls it, " physiological milk." This 
is carried into the circulation, and is excreted without creating obvious dis- 
turbance. The vascular channels are cleared, and resume practical integrity. 

Sequela. Amongst the most prominent and persistent is venectasis. Veins 
that have been over-stretched rarely, if ever, quite recover their pristine 
calibre; and this is more especially the case with superficial veins of the leg. 
Hence bundles of varicose veins are formed about the legs and thighs. These 
become the seat of slow thrombi long after labor ; the blood retarded in the 
tortuous vessels, especially near the valves, easily coagulates ; varicose ulcers 
succeed, and sometimes, when these burst, hemorrhage ensues. The deeper 
vessels, being supported by surrounding structures, more easily recover. 

A woman who has had phlegmasia dolens once is not exempt from the 
affection in subsequent labors. The recovery may be complete. 
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2. The Severe Form. — The type of this is marked dyscrasia. When, in 
subjects much depressed by previous illness, bearing some diathetic taint 
who are reduced by hemorrhage and protracted labor, septic stuff capable of 
exciting thrombosis in fairly healthy subjects enters the uterine veins and 
lymphatics, the attempt to shut out the enemy by clotting does not succeed. 
The clots formed are soft, imperfect ; the phlegmasia and lymphangitis 
spread; suppuration takes place; abscesses form in the perimetrium or in 
course of the femoral and iliac veins ; the whole mass of the blood is invaded 
and further degraded. In this form the localizing power is lost. The poison 
breaks bounds. It pervades every tissue in the body, and distant suppura- 
tions may occur. It undergoes a change, partly chemical, partly necrotic. 
The course of these cases, to which the term "suppurative phlebitis and 
lymphangitis " of Cruveilhier would apply, is rapidly fatal. It is seen most 
characteristically in lying-in hospitals, or in that most disastrous conjunction, 
a lying-in ward in a general hospital. 

The onset of the disease is marked perhaps by shivering, but there is no 
decided reaction. The pulse rises to 140, 160, or more, the respirations to 
40, the temperature to 104° F, or 105°. The condition rapidly assumes 
the character called typhoid. The tendency is towards rapid prostration. 
Delirium often attends, and is the forerunner of death. The history, in 
short, resembles that of general septicaemia, which will be described here- 
after. Sometimes the joints are the seat of inflammation, ending in effusions 
of serous or sanious fluids or pus. 

The danger of embolism is very great in this form of disease, in which 
there is marked blood-dyscrasia. There is a tendency to rapid breaking- 
down of the clots, without being converted to assimilable " physiological 
milk." Fragments large enough to be arrested in the pulmonary capillaries 
may be swept to the heart. 

Pathological Anatomy. — Jn the simple forms, when the opportunity of per- 
forming an autopsy arises, the following conditions are found in the affected 
limb. The skin is always thickened ; the connective tissue is sometimes 
found indurated, vascular, infiltrated with serum and lymph. The veins are 
generally obstructed by clots and inflamed. In the first stage clots alone are 
formed ; thei*e is no inflammation of the coats of the vessels. In more 
advanced cases, the coats of the veins are thickened, abnormally vascular ; 
the external coat adheres to the surrounding connective tissue; the internal 
coat is reddened, often studded with fibrinous deposit. The obstructing 
coagula may now be softened down to a pultaceous mass, often regarded as 
pus, but which is really the result of fatty disintegration. The veins prin- 
cipally affected are the femorals and iliacs, less frequently the uterine, 
vaginal, and saphenous. The lymphatics are often enlarged, matted together 
by condensed connective tissue. The glands are generally enlarged and 
vascular. The cellular sheath of the arteries is infiltrated ; all the vessels are 
agglutinated by inflammatory lymph. 

In the cases in which the septic character predominates, the changes are 
more general and more distinctive. The clots in the veins are more dis- 
integrated ; the presence of pus is more decided in them, and suppuration is 
common in the perivascular connective tissue and in the pelvis; pus may be 
infiltrated in the intermuscular connective tissue; the muscular fibres are 
softened. Peritonitis and metritis are common; there is effusion of serum 
and pus, and feeble adhesions in the peritoneum. There is often metritis ; 
the ovaries, tubes, and broad ligaments are inflamed, probably exhibiting 
suppuration. The liver, kidneys, and spleen are congested. The thorax 
shows pulmonary pleuritis; sometimes hepatization of the lungs; pericar- 
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ditis ; fibrinous deposits are found in the left heart, perhaps in the pulmonary 
arteries, with infarction of the smaller branches. 

The treatment will depend upan the severity of the case. In all cases the 
first indication is "rest." The aflfected limb should be laid on pillows in 
such a way as to favor gravitation towards the trunk. Thus, the foot should 
be raised ; the whole limb should be wrapped in cotton-wool, and this should 
be enclosed in oil-silk, so as to prevent contact of air and keep in exuding 
moisture. In the early stage, when the symptoms are acute, and there is 
evidence of vital power, we have known six or eight leeches applied to 
Scarpa's space do marked good. Frictions should be avoided. If the 
packing do no other good than prevent the nurse from pursuing this favorite 
but dangerous practice, a great object is attained. 

Acupuncture has been tried. We cannot advise it. No diminution of 
tension is gained by it. 

Dr. Crichton, of Tavistock,' speaks highly of the value of sulphate of iron 
as a local application, in the proportion of thirty grains to the ounce of water, 
as hot as the patient can bear it. 

Can anything be done to favor the solution of the thrombi ? We may 
give quinine, digitalis, and aconite to moderate the heart's action. Ammonia 
is credited with the property of maintaining the fluid state of the blood. In 
this way, and as a diffusible stimulant with ether, it is useful. Opium often 
renders great service. Alcohol must be given with discretion ; but it can 
rarely be dispensed with. Should there be tendency to syncope — and this 
should be looked for — the subcutaneous injection of ether should be resorted 
to. ludeed, it is wise to have ether and syringe in readiness for the need 
which may come suddenly. 

We should also be prepared for signs of embolism or cardiac thrombosis. 

The treatment of the more severe cases in which thrombosis is defective, 
merges into that of septicaemia. 

Ferric perchloride in combination with quinia finds most useful application. 

Arterial Thrombosis. — In Simpson's collected works (1856) special 
attention is drawn to this accident in puerpery. A memoir on the subject 
by Robert Barnes will be found in the "Obstetrical Transactions" (1863). 
This deals chiefly with puerperal cases. The writings of Paget, Kirkes, 
Virchow, Humphrey, Richardson, and Cohn must be referred to for the light 
which can be thrown upon the puerperal cases by the study of the affection 
under other circumstances. The puerperal class of cases form but one 
chapter, although a singularly instructive one, in the history of coagulation 
of the blood. 

The symptoms which announce the disturbance that takes place in the 
blood are briefly these: At a period more or less closely approaching 
delivery, the woman is seized with fainting, intense pain in one or more 
limbs, and arrest of pulsation in them ; then follow loss of heat, gangrene, 
and perhaps death. In all the cases in which this series of events have 
been observed, which have been subjected to autopsy, clots have been found 
in the main arteries of the aflTected limbs. 

In another class of cases we witness sudden faintness, irregular action of 
the heart, distressed breathing, quickly increasing collapse, and mostly rapid 
death. In these cases it is found that the pulmonic circulation is almost 
exclusively concerned, and clot-obstructions are discovered in the right heart 
and pulmonary arteries. 

This is a sketch of a case of arterial thrombosis which came under our 
care. A lady was delivered easily of her fourth child ; the placenta came 
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away entire, the uterus contracted well. She went on fairly for seven days, 
milk and lochia setting in. On the seventh day, afcer a violent altercation 
with the nurse, she got up in bed, perhaps was chilled. She was seen soon 
afterwards restless, agitated, hysterical, complaining of severe spasmodic 
pains in the abdomen, pulse 120. Xext day she was relieved ; the pulse had 
fallen to 100. On the morning of the tenth day the pains had increased ; 
there was great tenderness all over the abdomen, especially in the region of 
the uterus ; tympanites. She felt as if a tight cord w^ere drawn around the 
abdomen ; skin moist, warm ; dyspnoea. She could move her legs ; there 
was no tenderness in them, or in the neighborhood of the large vessels. On 
the eleventh day the condition was much the same. On the thirteenth day 
there was pain in the region of the uterus, in the calf and ankle of the right 
leg; she suddenly fainted, and on reviving she was seized with the most 
excruciating pain in the ankle and calf Pulse 160 ; great prostration, but 
the intellect was clear, A few hours later it was found that the leg between 
calf and ankle was in a state of gangrene. This quickly extended, and in 
seven hours from the time it was observed she died. 

This case is remarkable as arising under purely puerperal conditions. It 
is probable that the coagulation took place under the influence of emotion. 
Bat in other cases the immediate cause was the detachment of emboli from 
the aortic valves. From an analysis of fifteen cases Robert Barnes found 
that the cases might be divided into two classes: 1. Those in which rheu- 
matism was an antecedent condition; the valves of the left side of the heart 
presented wart-like excrescences. These become detached, and, carried to 
the arteries, form the foci of thrombi. In some cases rheumatism was noted 
before the pregnancy; in others it arose during the pregnancy. 

Of the iifteen cases of arterial thrombosis referred to, five were compli- 
cated with antecedent rheumatism. The earliest date of invasion was on the 
second day; the latest seven weeks. In eight cases the indications of gan- 
grene arose in less than fourteen days. In thirteen, death ensued in from 
eleven days to three months. In two instances recovery took place. 

2. Cases not complicated with rheumatism or previous heart diseases. It 
is probable that in these the clotting began in the left ventricle. 

In connection with thrombosis and emboliaof the systemic arterial system 
it is necessary to study these conditions in the pulmonic circulating System, 
lu some instances the two systems are simultaneously affected. In contrast- 
ing the history of the two circulations, one circumstance is particularly 
striking. The left or systemic heart is especially prone to disease, whilst the 
right or pulmonic heart is rarely affected. In the case of the general system 
the disease mostly takes its origin in the heart; in the case of the pulmonic 
system the disease takes its origin mostly in the peripheral veins or larger 
trunks, whence clots, being carried to the right ventricle, are transmitted to 
the pulmonary arteries. In certain conditions, however, as puerperal pneu- 
monia, there is reason to believe that primary coagulation sometimes takes 
place in the pulmonary arteries ami arterioles. Adopting the language of 
Virchow, we may say that in the system of which the left heart is the centre 
we have primary central thrombosis and secondary peripheral embolia; and 
in the system of which the right heart is the centre there is generally pri- 
mary peripheral thrombosis, secondary cardiac implication, and tertiary 
embolia of the pulmonary arteries. 

It may be inferred from the history of the cases of recovery that a col- 
lateral circulation may be established, or that, if gangrene be not averted, 
the necrosed portion may be thrown oflT, In two cases amputation was 
resorted to. 

Barker relates a case in which recovery followed arterial thrombosis with- 
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out gangrene. A primipara had measles three weeks before labor. Twenty- 
five days after labor she was seized with excruciating pains in the foot and 
heel. The foot became cold ; pulsation ceased in the tibial artery. On the 
fourth day after the attack a feeble pulsation returned in the artery, and in 
two weeks the patient had recovered. 

The pain in the limbs attacked is a striking phenomenon. In the reports 
special words are commonly used to denote its intensity. In Robert Barnes's 
case the poor woman begged to have her leg amputated. Fordyce Barker 
tells a case in which the patient was constantly reiterating, " Give me some- 
thing to relieve me or kill me at once." This pain is noted in non-puer- 
peral cases. Gaspard and Cruveilhier record that violent pain constantly 
attended injection of foreign substances into the arteries, whilst injection into 
the veins was painless. Pain generally subsided when the mortification 
appears ; and cessation of pulsation in the arterial trunks leading to the 
affected limb, loss of sensation and heat quickly follow. 

Emboli may also be carried to the brain, liver, kidneys, spleen, walls of 
heart, and the eye. Burrows relates a case (Simpson's works) in which 
hemiplegia suddenly appeared six weeks after delivery. Abundant vegeta- 
tions were found on the aortic and mitral valves. The left corpus striatum 
was reduced to a diffluent pulp, and the branch of the left middle cerebral 
artery passing to this part was obliterated by a small mass of fibrin. The 
artery beyond this obstruction was impervious. Barker relates another 
case: A primipara was taken two days after labor with a chill and febrile 
symptoms ; the catheter was required. Seven days later she seemed con- 
valescent; but on the eleventh day the temperature rose to 105°, the pulse 
to 124 ; on the twelfth day aphasia set in. She died the sixteenth day after 
labor. Autopsy: Left middle cerebral artery contains a firm white clot at 
its first bifurcation ; vegetations on the mitral valves; spleen three times the 
usual size; wedge-shaped infarction at upper part; artery going to this 
obstructed by whitish thrombus. 

Barker relates another case diagnosed as cerebral embolism which recov- 
ered, and a third ending fatally. It is full of interest ; want of space forbids 
transcribing. A small artery leading from the middle cerebral was found 
obstructed by a reddish-gray coagulum ; there was a mass of vegetations on 
the mitral valves. Barker points out that in cerebral embolism the symptoms 
of hemiplegia and apoplectic seizure are almost always suddenly developed ; 
whereas in cerebral hemorrhage these symptoms are generally developed 
more or less slowly — that is, one after another. 

Pulmonary Thrombosis or Embolia.— Of fourteen fatal cases, analysis 
shows that in six there were clots in the peripheral veins, crural, iliac, hypo- 
gastric or uterine ; and also that signs of phlebitis or of metritis preceded, 
often by long intervals, the signs of lung-distress. The first or peripheral 
symptoms arose in from one to three days after labor; the secondary or pul- 
monic symptoms occurred at various periods, from four to more than twenty 
days after labor ; death occurred in from ten to twenty-eight days after labor. 
In eight cases the death was more or less sudden ; in these it was generally 
found that not only were the main branches of the pulmonary artery filled 
with coagula, as well as the smaller ramifications obstructed, but that clots 
existed in the right heart. In the cases in which death was more gradual 
the symptoms of pneumonia were developed. 

In those cases in which either minute portions of thrombi are taken up 
from the peripheral veins, or when the septic or ichorous matter is less 
virulent, no clot may form in the right heart, but minute emboli may be 
carried into the finer divisions of the pulmonary artery, causing lobular 
pneumonia, ending in slower death, and even in recovery. 
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Pure thrombosis of the venous system — that is, uncomplicated with marked 
blood-dyscrasia or fever — is not often fatal. It can only become dangerous 
when portions of peripheral clots are carried to the heart. 

Diagnosis. — The symptoms briefly summed up are characteristic. They 
are clearly distinguished from syncope by the terrible dyspnoea and the 
preservation of consciousness — conditions which are not observed in syncope. 

Is the thrombosis in the right heart and pulmonary arteries always the 
result of embolism? — that is, must we postulate, as a necessary antecedent 
condition, peripheral thrombosis, as in the crural veins, whence emboli are 
supplied and carried to the right heart '? That this is generally true, dissec- 
tions prove. Another question arises : Is thrombosis in the right heart 
and pulmonary arteries frequently or ever spontaneous — that is, primary, 
not being preceded by embolism ? This question has been discussed by 
Playfair. Analyzing twenty-five cases of sudden death after delivery, he 
stated that " cases of spontaneous thrombosis and embolism might be divided 
by a clear line of demarcation, depending on the period after delivery at 
which the fatal result occurred. In seven there was distinct evidence of 
embolism, and in them death occurred at a remote period after delivery ; in 
none before the nineteenth day." On the other hand, in fifteen cases out of 
the twenty-five, with one exception, death occurred before the fourteenth 
day, often on the second or third day. The explanation submitted is that 
in the embolic cases time is required for the disintegration of the peripheral 
thrombus which supplies the emboli ; whereas, in the so-called spontaneous 
heart and pulmonic artery thrombosis, the formation of the thrombi corre- 
sponds in time, and to a great extent also in cause, to the ordinary peripheral 
thrombosis. Playfair enforces this hypothesis by citing cases in which signs 
of pulmonary obstruction showed themselves without proving immediately 
fatal, and shortly o/femarc^s peripheral thrombosis, phlegmasia dolens of one 
extremity, commenced. 

The argument is strong, and is no doubt generally true. Playfair's 
analysis agrees with that previously made by Robert Barnes. Exception 
might be taken to the term "spontaneous." The thrombosis is, strictly 
speaking, not spontaneous in any case. We believe that in all cases the 
cause of the original or primary thrombosis, whether in the periphery or in 
the heart or pulmonary arteries, is like in nature. The immediate cause is 
the invasion of the venous blood by noxious matter. It is in accordance 
with clinical observation that the vessels most immediately in relation with 
the source of theofl^ending matter will most frequently be the seat of throm- 
bosis ; and according to the views we have stated as to the conservative 
purpose of thrombosis, the oflTendiug matter is thus commonly barred from 
reaching the heart in any serious quantity. But this conservative attempt 
is sometimes thwarted. Noxious stuff, whether it be in the form of ichor, 
septic matter, or possibly minute fragments of half-dissolved thrombi in the 
uterine sinuses, may run through the hypogastric and iliac veins, reach the 
heart and pulmonary arteries, and there cause primary thrombosis. When 
this occurs the issue is commonly so rapidly fatal that there is little or no 
opportunity of observing the order of events, such as we possess in the case 
of peripheral thrombosis, where the disease does not involve vital organs or 
functions. In some cases, however, notably those of pneumonia from infarc- 
tion, the natural history of primary pulmonic thrombosis may be followed 
throughout. 

Virchow thus describes lung thrombosis and capillary embolia : 
In the pulmonary artery the introduced fragments of thrombi penetrate 
to different depths according to their size. Usually a fragment sticks fast 
where a division of the vessels takes place. Very large fragments may block 
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up trunks of the pulmonary artery, and instantaneous asphyxia ensues ; 
other fragments penetrate into most minute arteries, and there give rise to 
very minute and sometimes miliary inflammations of the parenchyma ; this 
is capillary embolia. 

Capillary embolia is also observed in other organs. Thus, endocarditis 
not seldom forms the starting-point of metastases. Ulceration takes place in 
one of the valves of the right heart; crumbling fragments of the surface of 
the valve are borne away by the stream of blood, and are carried to far dis- 
tant parts. The kind of obstruction which these masses produce is altogether 
similar to that which the thrombi in the veins give rise to, but they present 
a different chemical constitution. Their minuteness also and their friability 
favor their penetration into the smallest vessels; therefore we not unfre- 
quently find an obstructing mass in minute microscopical vessels. This 
mass constantly presents a finely granular appearance, and does not con- 
sist of coarse debris such as we find in the veins, but of a very fine yet 
dense granular matter : chemically, it possesses the property of great resist- 
ance to ordinary tests, and so is readily distinguished. This is capillary 
embolia, properly so called. It frequently gives rise to minute deposits in 
the kidneys, spleen, and substance of the heart itself ; in certain cases it 
causes sudden occlusion of the vessels of the eye or brain, and, according to 
circumstances, produces metastatic deposits or sudden functional disturb- 
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ances, as amaurosis or apoplexy. This condition is quite distinct from 
primary arteritis. We must not, however, accept too absolutely the theory 
of embolism. The contending theory of inflammatory blood demands con- 
sideration. Thus, Schroeder contends that embolism does not account for 
the changes observed after death. In acute fatty degeneration of the liver, 
parts remain normal ; in the case of the spleen, the entire organ is often con- 
verted to pulp, but circumscribed morbid foci are sometimes found. In the 
kidneys also, and heart, muscles, and connective tissue, are circumscribed 
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inflammations, the origin of which cannot be ascribed to embolia. And 
when we look at the inflammations of serous membranes, of the arachnoid 
and joints, which can only be explained by the phlogogenous property of the 
blood, one cannot doubt that altered blood may cause inflammations without 
mechanical admixture. The history of pulmonary thrombosis from em- 
bolism is distinctly traced in the following illustrations from Virchow. 
Commencing with Fig. 164, we see a thrombus of the saphena vein, one end 
projecting into the femoral veins. This thrombus shows two points of soften- 
ing or liquefaction into " physiological milk." It is easy to understand how 
the liquefied portions at V V might burst into the femoral vein, and be 
carried into the circulation in the form of granular embola. Thus we may 
have capillary embolism, or the granular matter may be assimilated without 
perceptible disturbance. 

Next, in Fig. 165, we see autochthonous or original thrombi, cc, in vari- 
cose lateral branches projecting into the femoral vein C; < is a prolonged 
thrombus produced by concentric deposits from the blood ; ^' is a similar 
thrombus, from which fragments (embola) have been detached and carried 
into the circulation. The arrow indicates the course of the circulation. 



Fig. 165. 



Fig. lOG. 




AlTOCHTIIONOU?: ANM> PKOLONUED TIlROMllI 

cc', A'liricose lateral venous branclies, fillcil with aiitoch- 
tluiiKius tlirombi, and inojectiny into tlic femoral vein c ; 
t, Prulongeil thrombus produced by concentrically apposed 
(lepiisits from the blood ; I', Prolonged thrombus from which 
fragments have been detached. (After Virchow.) 




KjIliOI.IA OK THE ITLMOXAKY 
ARTERY. 

p, Branch of the pulmonary 
artery dividing at E, where tho 
embolism is caught and sits 
astride ; I (', tlie capsulating 
secondary thrombus. (After 
Virchow.) 



Lastly, in Fig. 166, we see the ultimate stage of embolism producing 
thrombosis in the pulmonary artery. P is a moderately large branch of the 
pulmonary artery ; E is the fork or bifurcation of this artery, upon which 
the embolon has been caught, and arrested there, blocking more or less com- 
pletely the vessel. Secondary thrombi, tt', are found encapsulating the 
embolon, which has been swept along in the torrent of the venous circulation 
from c, in Fig. 165. 

To show how compensation is effected in lung-obstruction, we cite from 
Paget ("Med.-Chir. Trans.," 1846), who thus explains how the equilibrium 
between the systemic and the lung-circulation is disturbed, and how com- 
pensation is sometimes eflfected : " For the avoidance of either general or 
pulmonary congestion, it is essential that equal quantities of blood shall in 
a given tiine pass through the systemic and pulmonary circulations respec- 
tively. In the case of an obstruction of the pulmonary arteries of small 
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extent, the right ventricle will naturally increase the velocity of the blood 
which it propels through the remaining open arteries; if the quantity thus 
sent through the lungs be duly kept up, no change will be needed in the 
systemic circulation. But when many and large branches of the pulmonary 
artery are obstructed, and the usual quantity of blood cannot be transmitted, 
then the balance between the two circulations can be maintained and con- 
gestion avoided only by the movement of the blood through the systemic 
vessels being retarded. And this adjustment will be naturally effected— for 
when the left ventricle receives, through those pulmonary arteries which 
remain open, a smaller than usual quantity of blood at each dilatation, it 
must at each contraction discharge an equally small quantity. Hence a 
diminished, velocity of blood through the systemic vessels. 

" The peculiarity, therefore, of a person who has a considerable portion of 
his pulmonary arteries obstructed must be that, in direct proportion to the 
extent of the obstruction, his systemic circulation is less rapid and his re- 
maining pulmonary circulation more rapid. The patient may thus live for 
a time without serious discomfort, though with great danger. For if coagu- 
lation and obstruction increase, the retardation of the blood in systemic 
vessels must increase. And this will go on until the blood so nearly ceases 
to flow in the systemic vessels that the action of the heart and nervous centres 
are no longer maintained, and thus the patient suddenly or slowly dies. It 
thus appears that the direct cause of death is not in the state of the lungs, 
but in that of the brain or of the heart." 

Treatment. — In the systemic arterial thromboses there is little experience 
to stimulate the hope of successful treatment. We must look to the possi- 
bility of keeping the patient alive long enough to permit the establishment 
of collateral circulation, as in aneurism, or to favor separation of the necrosed 
limb. There is a case of a woman who survived after spontaneous amputa- 
tion of the limbs. The great principle of rest is of first importance ; injections 
of ether; good nourishment; pei'haps free administration of ammonia, on 
Kichardson's hypothesis that fluidity of the blood depends upon alkalinity, 
may be tried. 

Might not intravenous injection of an alkaline saline be tried? 

In many cases some mental emotion or sudden exertion has immediately 
preceded the cardiac and pulmonic distress. The conclusion seems justified 
that, in some of the cases, the fatal catastrophe might not have occurred 
had the patient been kept in a condition of mental and bodily repose. 

The most hopeful treatment must be sought in prophylaxis : in the earnest 
study of the causes — remote and immediate. Hence, all that has been said 
as to the care of the gravida and puerpera is emphasized by the probability 
of thrombosis if the blood become degraded, and if septic matter get into 
the veins. During labor care should be taken to insure due and regular 
contraction of the uterus, avoiding " kneading," which is but another name 
for bruising. Stimulants, bark, and the mineral acids are, in our experience, 
the most useful medicines. 

In two cases that recovered under our observation we are impressed with 
the belief that the happy issue was mainly due to the application of leeches 
over the prtecordia. Prompt relief was observed. A small bleeding at the 
arm may also, by diminishing the flow to the right heart, help to keep the 
equilibrium between the pulmonic and systemic circulations. There is a 
natural process of cure if the patient can only be kept alive long enough for 
this to be carried through. In some cases it has been proved that the 
obstructing clot had been present for some time before death. As Paget 
says, citing a case: "A great part of the pulmonary circulation may be 
arrested in the course of a week without immediate danger to life or any 
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indication of what has happened." The hope, then, is justified that, under 
absolute rest, sufficient circulation may be kept up to sustain life whilst the 
clot is undergoing absorption. But any sudden exertion may at any moment 
throw upon the damaged circulation a strain too great to bear. Thus, it is 
a common history that death has been precipitated by some slight exertion, 
as of sitting up in bed. 

Putrid Infection. — This is commonly a form of autosepsis, but it may be 
complicated with exosepsis. It is usually due to the retention in the uterus 
of some decomposing substance, as a dead foetus, a mass of placenta, or 
clots. The local signs are masked by the general symptoms. Sometimes 
there is tympanites of the uterus; physometra. There is rarely any degree 
of inflammation. The condition is essentially empoisonment by the absorp- 
tion of foul gases or foul fluids. The empoisonment is sometimes slow and 
continuous ; sometimes rapid, almost sudden. The first thing noticed is the 
change in the lochia. For some days the flow may be normal ; then it 
becomes less copious, and brownish-black, mixed with more or less sanious 
debris. S :)metimes hemorrhage of black blood, oflTensive, and containing 
bits of placenta or membranes, occurs. Shivering commonly marks the 
onset, then fever. There is no marked sensibility to touch. Examination 
will show that the uterus is enlarged ; the cervix is often gaping ; some 
dc'bris of clots and oflfensive discharge come away when the finger is 
withdrawn. 

Rigors are often recurrent, followed by renewed febrile movement, so long 
as offending stuflf' remains in the uterus to feed the flame. If the oflfending 
matter is removed from the uterus, so as to cut off the supply of poison, 
improvement is sometimes rapid, and recovery is not protracted. But in 
other cases depression becomes more marked ; diarrhoea and sweating per- 
sist; the pulse and temperature rise; delirium, perhaps coma, precede death. 

This form of fever has no distinctive morbid anatomy, although in some 
cases, perhaps, those complicated with exosepsis, phlebitis, and metro- 
peritonitis may be observed. 

The following is a typical case: A pluripara at the seventh month showed 
signs of the foetus being dead. We delivered a decomposed foetus by turn- 
ing; it was with great difficulty that the foetus was brought away entire. It 
showed the development of six months ; it had probably been dead some 
weeks. The placenta was removed by the midwife. There w'as no hemor- 
rhage. On the fifth day the patient was reported as suffering from pain in 
the abdomen. On the ninth day the abdomen was excessively distended 
and painful all over; the pulse was small. She died next day. Autopsy: 
Lungs generally healthy, save a little chronic tubercular mischief. The 
abdominal cavity was full of purulent fluid; universal peiitonitis; liver 
and spleen congested ; right kidney completely disorganized, weighing 
scarcely an ounce ; the left kidney was very large, pale, granular. The 
patient had not had dropsy or convulsions. The raucous membrane of the 
stomach was intensely congested. The uterus enlarged, covered with recent 
lymph ; its substance vascular, but not highly inflamed ; its cavity contained 
some blood, and a small bit of placenta adhered between the openings of the 
tubes. The left tube was full of pus. 

Physometra, or Tympanites Uteri. — Under certain conditions the 
uterus may become distended with gas or common air. That air may be 
sucked into the uterus when flaccid and the abdominal walls are relaxed, 
so that the uterus, bagging down, creates a vacuum, is certain. It may also 
enter along with the hand introduced for the removal of placenta or clots. 
But what is understood by physometra is commonly due to putrefactive 
changes in the uterus, as when foetus, placenta, or clots are retained. In 
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some cases the os uteri is occluded by the placenta falling over it ; then the 
imprisoned gases accumulate, the uterus is distended, and it may even give 
a tympanitic sound on percussion. Commonly, signs of septicaemia, due to 
absorption of foul gas or fluids from the uterus, attend. Some portion of 
the gas escaping under the uterine tension, a peculiarly offensive odor is 
perceived. An offensive vaginal discharge is also frequent. It is developed 
quickly after labor. There is a sense of tension, simulating pregnancy ; 
uterine colics are common. 

Pressure-symptoms, due to the enlarged uterus, become prominent in pro- 
portion to the size of the organ ; the bladder is liable to compression and 
paralysis; the breathing is oppressed. 

When internal examination is made, the fingers, passing the cervix, feel 
the occluding mass. The moment this is shifted from the os, fetid gas 
rushes out, perhaps is heard, is certainly smelt, for the room is quickly filled 
with an intolerable stench. 

Probably, when the uterus has been cleared and washed out with plain 
water or disinfecting fluid, the septicoemic symptoms will be relieved. But 
sometimes the empoison ment or other complications are so severe that fever 
continues and is intensified. 

In some cases the tympanites is started during gestation, as when a dead 
foetus is retained. Until the uterus is cleared there can be no safety. 

When the condition is due to retained foetus, liquid is commonly added to 
the gas, constituting p/i?/so/i?/c/rome^ra. Foul discharges of bubbling gas and 
fluid commonly attend this form. 

Becquerel' has given a good descripticm of the affection. Staude analyzed^ 
64 cases; of these, 32 died, 18 had severe puerperal complications, and 14 
recovered without special disorder. 

The dorsal decubitus, the uterus firmly supported by a binder and pad, 
are important measures in treatment. The general treatment falls within 
the rules which govern the treatment of puerperal fever. 

Course, Characters, and Diagnosis of Pelvic Inflammation. — In the simple 
traumatic cases, or those in which the septic element is inconsiderable, plastic 
lymph is rapidly thrown out in the broad ligaments and in Douglas's pouch. 
The immediate eflfect is to set the uterus fast. On examination by vagina 
the uterus is found "set" lower in the pelvis than natural; the vaginal 
portion is fixed on one or both sides, and generally also behind. This 
depends upon whether one or both broad ligaments and the retrouterine 
peritoneum be involved. Sometimes the effusion fixing the uterus so pushes 
down the fundus of the vagina that the os uteri is flush with the roof of the 
vagina; but in other cases the eff'usion causes a circular or half circular 
projecting collar round the vaginal portion. These observations establish 
the diagnosis. 

In such a case recovery by resolution may occur. The swelling seems to 
melt away, but adhesions are apt to be left for some time after. 

The onset and progress of the disease are attended by the ordinary symp- 
toms of fever and by pelvic pain. The legs are kept at rest to lessen this 
pain. 

Abscess. — In a large proportion of cases suppuration takes place. McClin- 
tock, out of 87 cases, found 37 end in suppuration, with discharge of pus; 
24 burst or were opened externally; 6 discharged through the vagina, 5 
through the anus, and 2 into the bladder. It is also possible, but very rare, 
for the abscess to burst into the peritoneum. It is in high degree probable 

^ Miiladies de I'uterus, vol. iii 
Zeitschrift fiir Geburtsh. u. Oynak., Band iii. 
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tliat the termination in suppuration is often overlooked. Escape by the 
vagina or rectum is, in our experience, more common than that noted by 
McClintock. 

If there be septicteraia, if the patient be strumous, or lymphatic, or syphil- 
izod, if she be reduced by hemorrhage, the probability of suppuration is 
vastly increased. The advent of suppuration is commonly marked by recru- 
descence of fever. Rigor occurs; the pulse is lowered; sometimes vomiting 
is noted ; and when there is septicjemia, the poison, like most others, is carried 
to the intestines and sets up diarrhoea. 

If the abscess be fairly evacuated, spontaneously or by art, a marked 
amendment takes place quickly. But suppuration may go on for weeks. 
In some cases only temporary relief is found. The hard tumefaction sub- 
sides slowly. Hectic or irritative fever persists. Successive purulent col- 
lections may discharge, and it is hard to foretell the end. The patient may 
sink from exhaustion and chronic pyremia. 

Occasionally the abscess, if formed in Douglas's pouch, may become 
encysted or isolated by effusions which shut it off from the general peritoneal 
sac. The imprisoned pus may even undergo a transformation which ends 
in absorption, and it is converted into a cretaceous mass, which persists, 
latent or passive, for a long time, and may only be detected long afterwards 
on post-mortem examination. We have seen such cases. Duncan says he 
has repeatedly opened latent abscesses. 

In some cases, when the bulk of the effusion has melted away, there remain 
cellular adhesions, which may restrain the movements of the uterus, binding 
it down in various directions. Slowly, perhaps, but pretty surely in the long 
run, these adhesions disappear. They possess no great vitality. When put 
upon the stretch, as they are sure to be, under the varying movements of 
the pelvic organs, their feeble organization is destroyed. We are constantly 
seeing cases where the patients have assured us on the authority of others 
that the womb was bound down by adhesions, and where, nevertheless, we 
find no great difficulty in moving the womh out of the pelvis. The retro- 
fleeted fundus, enlarged, is simply locked under the sacral promlntory. 

Another effect of effusion surrounding the uterus is that its due contraction 
and involution are impeded. The cervix is kept open. Hence the liability 
to hemorrhage at the time, and to menorrhagia later. 

The bladder symptoms are often distressing, but this is not constant. 
There is dysuria, a frequent call to micturate, and an unsatisfied sense of the 
bladder not being emptied. This distress is partly due to the interference 
with the contractile action of the bladder and with the abdomino-pectoral 
act of expulsion, and partly to the irritating quality of the urine. This is 
often loaded with lithates and mucus. If an abscess be about to burst into 
the bladder, the dysuria increases, and commonly there is retention. When 
the abscess has burst, of course there is pus in the urine. Retention may 
also precede the bursting of an abscess into the rectum or vagina. 

The secretion of milk is generally suspended, either quickly or gradually. 

When the condition has become chronic and the patient gets about, she 
walks with a characteristic limp. The walk is enough to suggest a diagnosis. 
Sciatica on the side affected is not uncommon. 

There are four varieties of peritonitis which in many points resemble puer- 
peral pelvic peritonitis, and which are sometimes associated with it. One is 
perityphlitis ; the second is a localized adhesive jjeritonitis occupying one iliac 
fossa ; the third is peritonitis of the lower part of the abdomen from cancer- 
ous affection of the pelvic organs and lumbar glands ; the fourth is tiibercidar 
peritonitis. The diagnosis from cancerous inflan)mation or deposit is im- 
portant to make. A broad distinction lies in the fact that cancer generally 
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invades the cervix itself, whilst simple inflammation mostly seizes the sur- 
rounding tissues. 

The question of diagnosis may be appropriately concluded with the caution 
not to pursue it at the bedside with too much diligence. By repeated and 
minute examinations it is very easy to do harm. Nothing in the treatment 
is so necessary as " rest " of the affected parts ; and examinations imply dis- 
turbance. 

The Treatment must vary according to the type of the case and the com- 
plications. If the case be one of metritis associated with septiciemia, the 
treatment of the perimetric inflammation is simply subsidiary to that of the 
puerperal fever. In the more purely inflammatory cases, leeches to the 
number of twelve to the groins and hypogastrium will generally be useful 
in the early stage. Fomentations give some relief. An excellent plan is to 
smear a bit of lint large enough to cover the hypogastrium with an oint- 
ment composed of extract of belladonna one part, mild mercurial ointment 
three parts, and vaseline six parts ; to lay this over the region afl^ected, and 
over it a layer of absorbent cotton-wool. A few doses of calomel and 
opium may do good. If diarrhoea ensue, Dover's powder should be resorted 
to. In ordinary cases salines are useful at first, then opium, digitalis, 
aconite. 

In the more chronic stages blisters are often serviceable. Then quinia or 
bark or iron come into use. 

The question as to opening an abscess is often solved by Nature ; but gen- 
erally it is well to come to her aid by opening it ourselves. The proper 
time is as soon as fluctuation is made out. The opening should be sufficient 
to admit a drainage-tube. The walls of the abscess-cavity should, as far as 
possible, be kept in contact by well-adjusted compresses. If the abscess be 
opened in the groin, a bistoury is best; if the indication is to open by rectum 
or vagina, a long trocar is convenient. We have contrived a long tube 
carrying a knife, which can be projected when the spot to be punctured is 
reached. This tube can be fitted to an aspirator, and will carry a drainage- 
tube, f 

Puerperal Peritonitis, Distinct from Perimetritis ; Peritonitic 
Puerperal Fever. — Peritonitis may be the apparent condition of puer- 
peral fever, or it may be an epiphenomenon or complication of other con- 
ditions. As a general rule, inflammation of a serous membrane postulates 
an already existing morbid affection of the organs invested by the mem- 
brane, or toxtemia. A pure "idiopathic" peritonitis is difficult to realize 
under any circumstances. In a puerpera this is impossible, for her blood, 
however sound in a theoretical sense, is always in a state of transition, 
charged with excess of excrement, a condition favorable to the production 
of inflammation. ^ With this qualification we may accept the term " simple 
puerperal peritonitis." A puerpera may seem to be progressing favorably 
for several days after labor, and to have passed the period of danger, when 
a severe rigor, followed by acute pain in the abdomen and a moderate rise of 
temperature and pulse and dyspnoea, are observed. These symptoms, how- 
ever, most frequently occur about the third day, which seems to be the epoch 
of greatest susceptibility to injurious influences. Frequently, inquiry will 
elicit the fact that the patient has been exposed to cold, as from getting out 
of bed. In not a few cases w'e have been convinced that the exciting cause 
was the free use of cold water, perhaps ice, to the abdomen, external genitals, 
and by intrauterine injection to check hemorrhage. This history means 
checked secretion and excretion— that is, the retention of stuff" in the blood 
that should be excreted. The noxious stuff carried in the circulation acts 
by predilection upon the tissues which have been recently the seat of intense 
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physiological energy, perhaps injury. Thus inflammation is apt to be kin- 
dled in the peritoneum, although, perhaps, the uterus and perimetric tissues 
are more commonly attacked first. The attack is almost invariably ushered 
in by a rigor. Then follows pain, acute, agonizing, referred to the umbilical, 
hypochondriac, hypogastric, or iliac regions. The whole surface is exqui- 
sitely sensitive to touch; the patient shrinks from palpation ; even the weight 
of the bedclothes is distressing. The patient almost invariably lies motion- 
less on her back, the knees drawn up. The pinched, drawn face indicates 
anxiety and suffering. The pain is usually mitigated after one or two days. 
But sensitiveness to pressure remains in limited points. This subsides when 
tympanites sets in and sero-fibrinous exudation takes place. The pulse rises 
in frequency, to 120 or more ; it is hard, but generally becomes feeble when 
the case is doing badly. The temperature rises to 103°, 104°, or more. The 
tongue may remain moist and clean throughout, but mostly it becomes coated, 
yellowish, clammy, and soft, showing the impressions of the teeth. Then, 
especially in severe cases, the tongue becomes brown and dry, and the teeth 
are covered with sordes. The appetite is gone, and thirst is distressing. 
Sometimes hiccough, vomiting, and diarrhoea attend. Hervieux and Barker 
note the excessive predominance of bile in the evacuations. Tympanites 
rarely fails; its amount is commonly proportionate to the severity of the 
disease. 

The distention of the abdomen causes or aggravates dyspnoea. In the 
initial stage of acute inflammation the respiration is short, rapid, thoracic. 
Later it may become more abdominal, but still it is hurried, as in all cases 
of fever, keeping relation to the rise of teuiperature and pulse. The respira- 
tions at this stage are 40 to 50 in the minute. In the simpler cases the mind 
is not much disturbed. Pain and anxiety })redominate. 

In the more severe cases, in which the toxsemic element is more marked, 
the preceding symptoms are intensified. The eyes become sunken and sur- 
rounded by a dark areola, the cheeks hollow, a hectic spot shows, and the 
general aspect is darker. The brain becomes oppressed ; the expression is 
dull, or, as Barker says, it is that of absent, dreamy reverie. 

Effect upon the Puerperal Functions. — The milk is sometimes, but not 
always, arrested. We have known it to return after long suspension on re- 
covery. The lochia, in like manner, are not always arrested. When they 
assume an offensive puriform character, complication with uterine inflamma- 
tion is indicated. 

The duration and issue of the disease depend upon the character of the 
affection, and the resisting power of the subject. The more simple the in- 
flammation, the greater the prospect of healthy resolution and recovery. In 
the more simple cases the severity of the symptoms subsides in a few days. 
But if there be much effusion, especially of a cacoplastic quality, the case is 
likely to end fatally within a week or fourteen days. Relapses are especially 
to be apprehended. 

In the more severe cases the peritonitis is mostly secondary upon metritis, 
phlegmasia, lymphangitis, and is an extension from pelvic inflammation. 
The history of such cases merges in that of these inflamuiations. 

Treatment. — We are here chiefly concerned with the simple forms of peri- 
tonitis. The treatment is local and general. The first indication is to relieve 
pain. This is to be attempted by opium. It must be given freely, on the 
principle long ago taught by Stokes, and Graves, of Dublin. It is strenu- 
ously advocated by Barker as the chief remedy. Opium is the great agent 
in securing " rest '"of the parts inflamed. It quiets peristaltic action, and 
by allaying pain laps the patient in sleep and tranquility. It must be given 
boldly and perseveringly. It may be given in the form of pill, a grain every 
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two hours, or twenty or thirty drops of liquor opii, or solution of morphia, 
or by subcutaneous injection, and by enema in drachm doses of laudanum, 
if there is diarrhoea. Barker insists that it may be necessary to continue the 
use of opium for a week or more; the tolerance of the agent diminishes as 
the disease recedes. This, he says, is an infallible guide as to the measure 
in which you can reduce the quantity and diminish the frequency of the 
dose. 

The next indication is to lower vascular tension. The most efficient means 
of doing this is by bleeding. This remedy is out of fashion ; but we are sure 
we have seen decisive relief from the abstraction of twelve ounces of blood 
from the arm, and in other cases from twelve to twenty leeches to the abdo- 
men. The ca^es in which this measure is admissible are those of simple 
inflammation, and in the earliest stage before effusion takes place. 

In the cases now considered, a half-grain dose of calomel every four hours 
in combination with opium is often of singular efficacy. This is more espe- 
cially the case when there is accumulation of fecal matter and sluggish liver. 
When the intestine is loaded, spasm, wind-colic, with tenderness on palpa- 
tion, or rather the dread of being touched, we have a condition figuratively 
caWed " false peritonitis." In this condition there is always some degree of 
coprfetnia from the absorption of fecal matter or gases from the intestine. 
Small doses of calomel frequently bring speedy relief. 

Another means of lowering vascular tension is by purging ; but this is 
forbidden by the necessity of keeping the abdomen at rest. And purgatives 
are out of harmony with opium. We are in the habit of combining digitalis 
with opium. Barker relies much upon veratrum viride, commencing with 
five drops of the tincture. It sometimes lowers the pulse in a remarkable 
manner. Our experience of this is limited, as we have mainly relied upon 
digitalis, aconite, and bromides. In the complicated forms, quinia must 
have a prominent place. 

The tympanites and diarrhoea are often much relieved by turpentine. This 
may be administered by enema, in combination with laudanum. 

It is also useful in the form of stupes to the abdomen. Flannels are 
wrung out of hot water and turpentine sprinkled upon them. 

Alcohol is of special service in the lower types of the disease, and in the 
more advanced stages. 

A few vaginal and uterine injections of carbolic acid, 1 in 50, at 105° F 
should be used, so as to obtain the certainty that there is no source of irrita- 
tion in the uterus. But since this operation involves some disturbance of 
the patient, it must be practised with all gentleness and skill, and the 
physician will do well to carry it out himself 

A.S much nourishment as can fairly be tolerated should be given. 

Colpitis piierperalis or vaginitis may be mentioned in this connection as an 
accident of puerpery. 

The ordinary form may be nothing more than an excess of the normal 
hypersemia attending labor, aggravated by the traumatism of that process. 
There is intense hyperemia; rapid shedding of the epithelial layer, some- 
times leaving the mucous membrane bare of this element of its structure. 
This condition is attended by great pain. It is quickly relieved by hot 
water injections, the efficacy of which is increased by the addition of a little 
acetate of lead. In other more severe cases, in which the crushing of the 
vaginal canal under severe labor is great, sloughing may take place, to be 
followed by granulation and cicatricial atresia. 

The vagina may, however, be attacked by erysipelatous, croupous, or diph- 
theritic inflammation. This may even proceed to gangrene, or, being a local 
manifestation of a general infection, may end fatally. Thus it is in forms 
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distinguished by German and Russian physicians, in whose hospitals cases of 
this nature most commonly occur, as Colpitis traumatica, C. gangrenosa C. 
diphtheritica. We have, however, seen the diphtheritic form in private 
practice. 

Metritis. — Beginning with the focus of physiological activity, it may be 
expected that the organ which is most predisposed to inflammation, which 
receives the first attack — the uterus — will be the first to suffer from inflam- 
mation. This form may be autogenetic or heterogenetic. There can hardly 
be a doubt but that, in the first instance, inflammation may be concentrated 
in the uterus. But it rarely stops there. Continuity b^ vessels, venous and 
lymphatic, and contiguity of tissues, will rapidly cany the inflammatory 
process to surrounding parts. Still, it is useful to recognize, if only theo- 
retically, that there is a stage, however short, in which simple metritis may 
exist. The early suspicion of this stage may dictate treatment at the nick 
of time when there is the best prospect of limiting the disease. 

After-jviins give the first warning. Of course, these do not necessarily 
signify metritis ; but if conjoined with febrile symptoms, the diagnosis of 
metritis receives confirmation. In primiparae, w^ho suflTer comparatively sel- 
dom from after-pains, metritis may break out suddenly without warning, in 
the midst apparently of good health. In multiparje, on the other hand, 
after-pains are rarely wanting. They commonly subside spontaneously or 
under sedatives in from thirty to forty hours ; but when inflammatory com- 
plication is arising the pains persist and resist all treatment. Then the 
uterus is heavier, painful on touch, hard, and tense. This condition declares 
itself on the third or fourth day. Then pain, fever, rigors set in. 

The process of involution is arrested. The lochia are usually suppressed. 
The vagina is felt hot, soft, painful. The uterus is less mobile. There is a 
sensation of fulness and doughiness in the region of the broad ligaments; 
touch here brings pain. This signifies that there is already a beginning of 
peri- and parametritis. 

At this point the disease may stop and recovery ensue. But it too com- 
monly spreads, and the case merges into metro-peritonitis or other graver 
forms. 

Then we have the suppurative metritis. This is frequently heterogenetic. 
In this case all the tissues of the uterus are involved. The fever becomes 
more intense and persists. There is general infection ; and, except for the 
local inflammation, the case can hardly be distinguished from septicaemia. 
Diarrhea sets in. Death is not long delayed. 

A third form is described by those who have drawn their pictures from 
observation in hospitals. This is the gangrenous metritis. The description 
is correct. But we think it necessary to point out that the lower segment of 
the uterus, cervix, and even the vagina, parts which have undergone the 
bruising of labor, present a rough, dark, even black, soft appearance. This 
is not gangrene; the condition is superficial, and had probably little to do 
with the patient's death. In some cases, however, there is true gangrene. 

This form is usually marked during life by the intolerable fetor of the 
discharges. A large ward may be poisoned by them. Prostration is rapid 
and extreme. The features are sunken and inanimate. There is a tendency 
to rapid loss of heat. The face, at first pale, becomes patchy, the lips blue, 
the eyes dull ; there is almost constant low delirium ; the abdomen is 
tympanitic, hardly sensitive to pressure ; the uterus is very large. Few 
women recover. 

Next comes puerperal metro-peritonitis, also frequently heterogenetic. This 
condition is sometimes no more than an extension of metritis. It usually 
declares itself early — that is, on the second, third, or fourth day. The 
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attack is often sudden, or the prodromic stage is so insidious as scarcely to 
attract j ttention. It is commonly ushered in by rigor, generally single and 
lasting half an hour or more, and very severe. Violent febrile reaction 
follows. Acute pain quickly follows in the abdomen. The pain, although 
general, is rnore marked at the sub-umbilical region and in either side of the 
uterus at the seat of the broad ligaments. The pain is much aggravated by 
pressure, and is marked by fits of exacerbation. This pain generally sub- 
sides in two or three days ; but this, unhappily, is no ground for a favorable 
prognosis. It is rather an indication of advancing depression. Tympanites 
comes with the pairi, due to the accumulation of gas in the paralyzed in- 
testines. Indeed, the outlines of the intestines may sometimes be traced out 
under the skin. Fever is marked ; the pulse and temperature rise. But 
after a time the temperature often falls remarkably. As Wunderlich re- 
marked, subnormal temperatures are especially frequent in peritonitis, and 
are always of grave import. Death often happens in this condition. 
Vomiting and diarrhoea are frequent attendants. Dyspnoea sets in. This 
is due partly to the tympanites, but frequently pericarditis and pleurisy 
complicate, and add to the oppression of the lungs. Even pneumonia and 
small apoplectic effusions occur. The mind is not always greatly disturbed 
at first, but delirium commonly precedes death. The fades Hippocratica is 
a marked condition. 

The milk secretion is arrested ; the lochia are commonly suppressed. The 
involution of the uterus is stopped. Profuse perspirations set in, and some- 
times eruptions of sudamina. Often also miliary, pustular, and bulbous 
eruptions or erythematous patches appear ; and occasionally gangrenous 
eschars are formed on the labia vulvae and buttocks. 

In the more severe cases, such as occur in hospitals, the termination is but 
too usually in death. In the rare cases of recovery, the inflammation can 
hardly have been extensive ; the disease seems to seek localization in 
arthritis. 

Diffuse inflammation of the connective tissue is not uncommon 
as one of the issues of puerperal toxtemia. Probably in some cases the form 
of toxjeraia was erysipelas or scarlatina ; but in some cases we have been 
unable to trace this association. Abscesses form in various parts of the 
body ; sloughs may follow, baring the muscles. In some cases sloughs of 
necrotic kind form on the back and nates. We have found bark, ammonia, 
quinia, iron, good nutriment effective ; and, locally, dressings with carbolized 
oil have been singularly useful in promoting healthy granulations and heal- 
ing. A solution of bichloride of mercury, 1 in 2000, is perhaps better. 
When the skin is unbroken it is the best means of preventing bed-sores. 
When the toxaemia leads to this peripheral localization there is a fair prospect 
of recovery ; the disease may be regarded as wearing itself out. The indi- 
cation is to sustain the patient's strength under the trial. 

Diffuse Inflammation of the Voluntary Muscles. — In some cases, 
inflammation of the connective tissue involves inflammation of the muscles. 
This is seen in the legs and arms. The fine areolar tissue running between 
the muscular bundles may be the chief seat of the disease, but in some cases, 
as Virchow has described and figured, the muscular fibres themselves are 
attacked. They undergo softening, and share in the sphacelus of the con- 
nective tissue. Possibly this form of muscular inflammation and softening 
may be promoted by the chemical changes wrought in the muscles by the 
intense efforts of labor (see p. 672). 

Ophthalmia is observed as a complication of some cases of puerperal fever. 
The whole globe of the eye is attacked ; destructive sloughing takes place. 
The cases we have seen were traced to scarlatina. But it is probable that 
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the affection may also arise from erysipelas. It is a complication of bad 
omen. It precedes the darkness of death. But we have known recovery, 
with the loss of sight. 

Miliary Puerperal Fever. — The characteristic features of this dis- 
order are a copious, minute, vesicular eruption, first appearing on the fore- 
head, 'chest, and arras, and then extending to the whole surface of the body. 
The vesicles are distinct, surrounded at the base by a narrow red circle. 

Under moderate care and the use of bark and acids the disease is generally 
controlled. 

We have seen examples of it. It is undoubtedly an artificially engen- 
dered disease — the result of foul air, excessive heat, bad diet, and the general 
neglect of hygienic rules. It is, we hope, practically banished from this 
country. This disease is liable to be confounded with the scarlatinoid rash 
described further on. 

HiDROSis OR HiDROTiD PUERPERAL FEVER is the name given by Blun- 
dell to indicate a highly dangerous disease, of which the most prominent 
symptom is profuse and distressing perspiration. It is not common ; and 
cases present great differences of intensity, from a mild form to extreme 
severity ending in death. Ramsbotham describes it with care. He says, 
" It breaks out within four or five days after labor, and is always ushered in 
by rigor." Universal diaphoresis breaks out. This brings no relief, but, on 
the contrary, a feeling of abject depression ; the pulse rises ; thirst is dis- 
tressing. The characteristic sign is the peculiar, unpleasant odor from the 
skin; it most resembles the smell of newly turned earth. The breath is 
faint and sickly. The milk and lochia are commonly arrested. Diarrhoea 
attends. The mental characteristic is irritability. Pain, even on pressure, 
is not marked. In bad cases, vomiting, with hiccough, obstinate diarrhoea, 
and quick respiration with collapse precede death. 

Ramsbotham thought it contagious. In all the cases he saw there had 
been serious hemorrhage. In some cases he found evidence of metritis, pus 
in the inner coat of the uterine veins ; but in others no tissue changes were 
detected. Of treatment Ramsbotham speaks sadly. He advised tonics, as 
bark, the mineral acids, and good diet. He differentiates hidrosis from 
miliary fever ; but it is probable that both diseases arise under similar bad 
sanitary influences. It is one of the puerperal fevers that ought to be 
stamped out. Both point to the peculiar puerperal constitution, and illus- 
trate the morbific reactions of puerperal blood and autogenetic and hetero- 
genetic poisons. 

The Zymotics in Puerperse. 

In the chapter on the "Diseases of the Gravida" the relations of the 
zymotics have been to some extent discussed. We have seen how scarlatina 
and its congeners may attack the gravida, how they affect the woman and 
the ftetus in utero. 

We have now to add a short sketch of the relations to puerpery. These 
are the most striking examples of heterogenetic fevers. Beginning with 
scarlatina, we recall the fact that the infection may be taken before labor or 
during labor. And it is extremely important to determine, if possible, when 
it began. For example, if the poison was taken in before labor, the prob- 
ability is that it was not communicated by the doctor ; if, on the other hand, 
the infection dates from labor, it might have been communicated by him or 
the nurse. We have known an action to be brought against the doctor for 
communicating scarlatina. It fortunately happened that the infection was 
clearly traced to a source acting before labor. It might be supposed that 
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the date of infection might be settled by the stage of incubation. But this 
method, although important, can hardly be applied with sufficient precision. 
Some hours, a day or more, may elapse before the first distinct outbreak is 
observed. 

In a valuable collection of cases, Dr. Braxton Hicks (" Obst. Trans., 
1871), having grouped eighty-nine cases of puerperal diseases according to 
the probable°causes, found that in thirty-seven the poison was almost cer- 
tainly scarlatinal. As to incubation. Hicks observed that, although the 
woman may have been exposed continuously for months before labor, still 
the disease does not generally manifest itself till the third, fourth, or fifth day 
after labor. Does the poison lie dormant until labor, when the arterial ten- 
sion is lowered, and active absorption brings a rush of effete matter into the 
blood ? This speculation is plausible at least. 

The peculiar susceptibility of puerperaj to the invasion of scarlatina is 
shown by the following fact. A doctor who has been in contact with a case 
of scarlatina may visit in the course of the next day or two twenty or thirty 
patients, and it is probably only the lying-in woman who takes the disease. 

It is sometimes said that scarlatina in a puerpera is scarlatina and nothing 
more. We have elsewhere pointed out the fallacy of this apophthegm. 
There is something more, and that is the puerperal constitution. This 
supplies a special culture-ground — to use a term drawn from the modern 
doctrine of germs — which modifies the scarlatinal poison, and this in such 
a manner as to disguise or mask it. Thus, the rash may not be observed-— 
at least, not in its usual characteristic manner. McClintock notes that in 
several cases the eruption was very rare in showing itself. Sore throat is 
probably rarely wanting altogether ; but McClintock says the affection of 
the throat was comparatively slight in all the cases ; he thinks this exemp- 
tion is a remarkable feature. I3raxton Hicks also found the sore throat 
slight in all cases. He adds — and we have made the same observation — 
that the influence of scarlatina may be shown without the rash or sore throat; 
but its scarlatinal origin may not be indicated by the other usual characters. 
Glandular enlargements are not constant. Albuminuria is likely to be 
present ; but albuminuria may be due to simple puerperal causes ; and unless 
the urine be drawn by catheter, even this condition may not be detected. 
Before the stage of desquamation is reached the patient may have succumbed. 

It is worthy of consideration whether the scarlatinal poison, working in 
disordered blood, may not only be itself modified, so that some of its ordinary 
characteristic phenomena may be changed, and that also some new kind of 
poison, a venomous tertium quid, may be produced. We may see in the 
clinical history of scarlatina in a puerpera a counterpart of w'hat W'e see in 
the history of vaccination. In healthy subjects, vaccination runs a healthy 
course; but in some unhealthy blood-conditions the zymotic germs run riot, 
producing the most disastrous consequences, as erysipelas, diff'use cellulitis, 
and other disorders. So in some healthy puerper^e the scarlatinal poison 
runs a simple course, all the special phenomena appearing in due order; 
whilst in other puerperse the same poison, acting on bad blood, may develop 
inflammation and suppuration in various parts of the body. 

One modifying condition, that may lessen the severity of the disease, is 
that the subject has had scarlatina before. This probability must be taken 
into account when discussing the reciprocal influence of scarlatina and 
puerpery. But the disease may run a fatal course notwithstanding. When- 
ever there is an epidemic of scarlatina, puerperse suffer in larger proportion. 

As these cases have occurred in simple labor, those who insist upon the 
traumatic nature of puerperal fevers must attach undue importance to 
traumatism. 
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Ilicks found these diseases more commoa in new houses. This is the case 
also with other zymotics. 

If we can prevent scarlet fever only, we shall have diminished the number 
of puerperal fever cases by at least half; and if attention is paid to clearino- 
the uterus of its offensive contents, we shall avert a considerable number 
more. 

The Severity of Scarlatina in Puerper.e. — Ramsbotham at one 
time declared that this complication was nearly always fatal ; but at a later 
period, having seen several cases recover, he came to look upon it as less 
serious. We have seen a fair number of recoveries ; but, as a general fact, 
the complication is more serious than when scarlatina occurs in non-puerperal 
women. The patient may die before any tissue changes of an inflammatory 
or suppurative character have been developed. But if she survives some 
days, and the case does not end in defervescence and cure, the most grave 
alterations — as peritonitis, synovitis, cellulitis, carditis, pneumonia, pleurisy, 
ophthalmia proceeding to destruction of the eyeball — may ensue. 

McClintock (1866) found in the Dublin Lying-in Hospital a mortality 
of ten out of thirty-four cases. He observed that the earlier the invasion 
the greater is the danger. 

When the disease runs a favorable course the ordinary functions of 
puerpery are not interrupted. The milk and lochia continue. 

The arguments stated in respect to scarlatina apply to the other zymotics. 

One common property they possess is that from which their generic name 
is derived. The zymotic poisons have active, self-reproductive, and infective 
energies ; hence one infection or dose is enough. i?his constitutes a broad 
distinction between the zymotics and the autogenetic toxtemiee. These latter 
are not reproductive. 

TuEATiMENT. — Bark, hydrochloric acid with chlorate of potash, stimulants 
and good nutriment, with frequent warm ablutions, constitute the treatment 
we have found most efficient. 

We have seen cases of scar latino id rash breaking out in puerperse, that 
seemed to be analogous to the similar eruptions observed in surgical patients 
by Paget and others. It is obviously difficult to differentiate them from 
scarlatina in the lighter forms, and from erysipelas. Hervieux, in a discus- 
sion on this subject,' said that he had seen twenty cases at the Materuite ; 
all recovered; in some the eruption was very vivid. There was usually 
intense fever; the eruption appeared first on the forepart of the trunk, 
spread to the thighs, then to the upper part of the trunk, did not attack the 
face, and was not attended by a miliary eruption as is so frequently the case 
with scarlatina. 

Erysipelas. — The complication with erysipelas has often been noted, so 
that some physicians of limited experience in obstetrics have imagined that 
they discovered in erysipelas the essential cause of puerperal fever. They 
have even declared that puerperal fever is erysipelas. Gull (" Med. Gazette," 
1849) said: "There is a close alliance between erysipelas and puerperal 
fever." He examined three cases anatomically, and found in all pus in the 
veins — not in the veins or sinuses at the seat of the placenta; these were 
filled with sound, healthy coagula — but in all three the veins about the neck 
had suppurated. He likens this to the origin of erysipelas in surgical 
patients. This escape of the body of the uterus and the seizure of the sur- 
rounding structures has been noted by Hulme and others. It is especially 
apt to occur in hospitals. But we have seen it amongst the patients of the 

' "De certaines »'ruptions dites miliaires ou scarlatiniformes des femmes en couches, 
oil de la scarlatino'ide puerporale, 1862." L'Union Med., 1863. 
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Royal Maternity Charity who are delivered at their own homes. In one 
case, erysipelas appeared the day after labor on the face ; both cheeks were 
distended on the sixth day ; a large bleb came on the left cheek ; there was 
great depression, high fever, but the milk was not stopped. She had bark 
and ammonia, and recovered. 

In another case, that of a woman in her thirteenth labor, with twins, both 
born alive, shivering appeared on the fourth day ; on the fifth day erysipelas 
broke out on the face, the Icchia and milk were checked ; on the eleventh 
day the erysipelas had spread, shivering and diarrhoea set in ; on the 
thirteenth day she took perchloride of iron, and recovered. 

It is not always possible to trace how the infection was caught. But we 
do not believe it arises spontaneously. Thus two women living two miles 
apart had fatal fever in puerpery ; they were attended by ditierent men, 
both of whom had thirty or forty hours before examined the puerperal sore 
of a phlegmonous erysipelas. Storrs had a series of eight cases of fever after 
treating a gangrenous erysipelas. 

Erysipelas will, perhaps, account for more epidemics of puerperal fever 
than any other external poison, scarlatina not excepted. The epidemics de- 
scribed by Armstrong, Hey, and many others ran their course pari passu 
with erysipelas in the town. 

Lever adduces remarkable instances of erysipelas causing puerperal fever, 
and of the puerperal affection reproducing erysipelas in infants and nurses. 

Dr. Gordon notes that the two epidemics of erysipelas and puerperal fever 
began in Aberdeen at the same time, and afterwards kept pace together; 
they both arrived at their acme together, and they both ceased at the same 
time. He says, further, that the epidemics he witnessed in Durham and 
Northumberland closely resembled the epidemics of Aberdeen and Leeds. 
Hey records that in Leeds erysipelas was epidemic at the same time as puer- 
pei'al fever. Joseph Clarke says the epidemic which visited Dublin in 1767 
was like that described in London by Hulme. 

Diphtheria in puerperte is not, in our experience, frequent in home- 
practice. We have seen a few cases in which diphtheritic exudations 
appeared on the perineal wound and in the vagina, attended by severe fever. 
Hicks notes seven cases. " It may produce," he says, " only the symptoms 
peculiar to itself, or it may be accompanied by secondary local and general 
lesions." Diphtheria occupies a more important place in the hospital epi- 
demics of Germany. 

Typhoid. — We have seen several cases of puerperse attacked by typhoid. 
The characteristic rash appeared. 

Variola. — For information upon this complication in puerperte the 
reader is referred to the chapter on "Diseases of Gestation." 

In one case, read by Robert Barnes to the British Medical Association at 
Dublin, 1867, the rash assumed a purpuric appearance. In that communi- 
cation the proposition was enunciated that any one of the zymotic poisons, 
having invaded a pregnant or puerperal woman, has its usual action modi- 
fied by the special state of the blood attending her condition. This is so 
true that in many cases the specific zymotic disease is not easily recognized 
by its peculiar features, and the symptoms resulting from the combination 
are merged in a state that passes for puerperal fever. In the case of small- 
pox, it is true, the characteristic eruption commonly shows itself But the 
variolous poison, received into blood already altered by the puerperal state, 
may be the occasion of such reactions in the blood as to produce symptoms 
widely differing from ordinary smallpox. This purpuric appearance has 
been noted in other cases of variola in puerperse. 
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Modes of Infection. 

All the recognized inodes of infection ascertained to operate in spreading 
animal poisons may be traced in the case of the puerpera. She is liable to 
invasion by the typical zymotics ; she is open to their attack by similar 
routes, and by a special route in addition — that is, by direct inoculation on 
the parturient canal. It is by this route more especially that the poisons, 
other than zymotic, effect an entrance. To enumerate the entrances : All 
the organs of absorption may take in poison, and carry it into the circula- 
tion. Thus, the intestinal canal, the lungs, the skin, the connective tissue 
may let in the enemy. In the puerpera there is also the parturient canal. 

No one doubts that the connective tissue and the mucous membrane of the 
intestinal canal may give entry to animal, as to other poisons. The partu- 
rient canal, whether intact or wounded, is a frequent route. But some, 
including Schroeder, doubt whether the poison can effect an entry by the 
lungs. Clinical facts lend unanswerable force to the judgment of Tarnier, 
who says that "the lungs, by their extent, their activity, present favorable 
conditions for absorption, and that it is often by this route that empoison- 
ment takes place." 

The Carriers of the Poison. — The zymotics may be carried in the air, 
water, and milk supplied to the patient. The air and water become con- 
taminated by emanations and excretions from the subjects of variola, scar- 
latina, pertussis, rubeola, typhoid, erysipelas, cholera. The poisons of these 
diseases may also be conveyed by linen, sponges, or other articles contami- 
nated in like manner. Sewage or fecal matter noay contaminate both air 
and water. Cases under our observation have carried the conviction that 
scarlatina and puerperal fever have been communicated by sewage gases. 
We may conclude that the scarlatina poison, microbe or other, is cultivated 
or preserved in the sewage. 

Then there is direct inoculation by touch. The obstetrist or nurse, whose 
hands are tainted, may carry the poison directly into the vagina or uterus, 
and there it is taken up either through the intact mucous membrane or 
through a wound. In the latter case the poison is deposited in the connec- 
tive tissue, an active absorbent and transmitter. In our experience a wound 
is not necessary. We do not think there is any fallacy in the clinical 
observations we have made to vitiate the conclusion that the poison has been 
taken up in consequence of examinations made during the first stage of 
labor — that is, before any wound was made. Indeed, in a large proportion 
of cases no entry of the hand, no vaginal examination is made after the 
head, which makes the wounds, has passed. 

It is by touch generally, if not exclusively, that the necrotic or cadaveric 
poison is communicated. Our knowledge of the nature of the cadaveric 
poison has been rendered more precise of late years. We do not know if it 
has been actually isolated and defined. It is enough for our present pur- 
pose to know that there is developed in the body shortly after death a poison 
of peculiar virulence, and capable of transmission by inoculation. The 
dissecting-room supplies, unhappily, too many illustrations of this. 

Ramsbotham says: "I am quite convinced that the contagious properties 
of puerperal diseases are rendered even more penetrating and subtle after 
death ; and that articles of clothing impregnated with the effluvium arising 
from opening the body of a woman who has died of a contagious puerperal 
malady are the surest instruments of its further propagation." 

One of the most instructive lessons is that conveyed in the history of the 
Vienna Lying-in Hospital, in 1846-47, under Semraelweiss. It is related 
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by him and by Dr. Kouth, who observed the facts. It was established that 
puerperal fever was communicated directly by inoculation from the hands of 
medical students, who came from the dead-house and from the coroner's 
court, and, satisfying themselves with simply washing their hands in a little 
water, made examinations of women about to be delivered. One point Kouth 
vouches was clearly made out — namely, that the disease was not contagious 
from one person to another, except the discharges were in some manner com- 
municated. Many of the nurses and midwives had children, but not one of 
these women caught the disease. In the division where the labors were 
attended by women who had nothing to do with dead bodies the disease did 
not exist, or the cases were few and far between. After the students washed 
in a solution of chloride of lime, the mortality in their division fell to the 
same ratio as in the midwives' division. 

It must, however, be borne in mind that severe endemics of puerperal 
fever have raged in the midwives' division at other times. 

But the poison carried from the post-mortem or dissecting-room is not 
necessarily the cadaveric poison. If the subject of autopsy have died of 
scarlatina, for example, the scarlatinal poison will be conveyed. Thus, to 
record one example : A friend performed the autopsy of a woman who had 
died of scarlatina ; two patients whom he delivered soon after both suffered 
severely from fever, and scarlatina broke out in their households. 

The performance of manual obstetric operations has often been followed 
by puerperal fever. Thus Dr. Hardy, of Paris (" Arch. gen. de Medecine," 
1861), said that in the preceding year every case in which turning was prac- 
tised in the Maternity of St. Louis was followed by fatal metro-peritonitis. 
And in contrast to this is the immunity of so-called street-labors — that is, of 
women who Avere delivered on their way to the hospital. Spaeth, in his 
report of the epidemic in the Vienna Lying-in Hospital for 1861-62, says 
that of 90 women delivered in the street and brought to hospital only one 
took fever, although they were placed between sick puerperse. That is to 
say, when puerperal fever rages in a hospital, it is better for an unfortunate 
woman to be delivered without help in the streets, than according to art 
under the direction of science. 

A mode of convection, a sad example of which came under our observa- 
tion, deserves to be noted. A lady, living in an isolated house in the country 
under the best hygienic conditions, was seized Avith fever five or six days 
after an easy labor, no internal examination having been made. The doctor, 
who had seen no zymotic case for months, and spent many hours a day in 
the saddle, could hardly have been the poison-carrier. Kobert Barnes saw 
her when she was in extremis. The nature of the fever was not revealed by 
any pathognomic sign ; but there was no evidence of metro-peritonitis. 
After her death, her sister, who had been nursing her, went home to London. 
Soon after, two of this sister's children sickened with scarlatina. It was 
then discovered that the nurse, without informing the doctor, had brought 
an infant from the village three miles distant to the lady to draw her 
breasts. There was scarlatina in the house from which the child was brought. 
The chain of evidence was complete. 

Fever may be propagated to the woman before or after labor by the 
medium of the husband or other person coming into close relation, the person 
serving simply as a carrier. We saw a case of puerperal fever in a London 
suburb, the conditions of which were subjected to careful investigation. 
The conclusion arrived at by three physicians was that the infection was 
communicated by the husband, who had been working in the garden, which 
had been made up of foul rubbish. He himself had felt unwell, but ex- 
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hibited no characteristic symptoms. In this case the poison may have been 
typhoid or scarlatina, but this could not be determined. 

Poisonous air may enter by the skin, by a mucous membrane, or by the 
gaping mouths of veins. It may be inhaled or swallowed. Inhalation is 
the more frequent. But it may get into the uterus. This it may do in the 
following ways: Air may run up alongside the hand and arm during version 
or other operations. After the child is born, the woman lying on her side, 
the relaxed uterus, not supported by the flaccid abdominal walls, bags down, 
the perineum is then i-etracted by the hand in order to remove the placenta, 
and air rushes in. Sometimes the mere prone position, the vulva gaping, is 
enough. Alternate contraction and relaxation of the uterus may pump in air. 

Air may also be forced into the uterus during intrauterine injections of 
fluids. 

Air, having effected an entry into the uterus, may work mischief in several 
ways. The air admitted may be charged with poison from without, and may 
be the direct source of poisoning the system. It may enter the open mouths 
of the vessels on the placental seat. It may, by a process of endosmosis, 
pass through the tissues of the uterus, or be taken up by the connective 
tissue exposed by a wound of the mucous membrane. This is heterogenetic 
poisoning. 

The air admitted may be in itself innocuous; but, being retained in the 
uterus, it may favor decomposition of loose blood-clots and placental frag- 
ments, and also of thrombi in the uterine sinuses. This is autogenetic 
poisoning. 

Physometra has been described in a preceding section (see p, 695.) 

The Question of Epidemic Puerperal Fever. 

That fevers may rage amongst puerperie, just as the ordinary zymotics, 
scarlatina, variola, typhoid, are observed to spread in ordinary communities, 
is notorious. But it does not follow that the fevers spreading epidemically 
amongst puerperre belong to the same order as the zymotics. The spread of 
fever amongst puerperje may be explained in several ways: 1. The fever is 
simply variola, scarlatina, typhoid, erysipelas, or some true zymotic, seizing 
upon puerperse as it does upon other members of the community. When 
this is the case we may expect to find concurrently, fever amongst puerperse 
and the general community. 2. Fever attacks puerperse in hospitals to 
which lying-in wards are attached, especially if the medical and nursing 
services are in common. In such cases the disease is of the same nature; 
it begins with the medical or surgical patients, and is propagated to the 
puerperas, in whom it finds a congenial soil. Erysipelas is the most common 
disease, 3. The fever begins and ends amongst the inmates of a lying-in 
hospital. In such a case the disease may be an ordinary zymotic, or it may 
be a poison of non-zymotic type, propagated by the medium of touch or in- 
oculation, or as the result of nosocomial malaria. 

In hospitals it has often been observed that the fever was caught before 
labor. Thus, Kehrer (" Monatsschr. f. Geburtsk.," 1861) says in his hospital 
at Giessen the infection was taken before labor. The course observed was 
as follows: During labor the pains were disturbed, ineffective, painful, 
spastic,, so that medicines or forceps were often necessary. Some hours after 
labor, or on the first or second day, a shivering, of variable intensity, set in, 
followed by dry heat of skin, quickened pulse, acute pains in various parts 
of the abdomen, and quick collapse. The eyes were sunken, with a peculiar 
deadly appearance ; tongue dry; breathing oppressed ; constipation, or more 
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often diarrhoea. Under rapid prostration, death followed in two or three 
days. On autopsy, more or less exudation was found in the abdomen of 
serous, sero-purulent nature, sometimes purulent, with many flocculi. The 
intestines were much distended with foul-smelling gas; the uterus was much 
distended, lax, contained dark, putrefying blood ; in the veins were stellate, 
pus-like masses ; the spleen was mostly soft and swollen. The exudations in 
the abdomen were not attended by inflammation in the parenchyma of the 
uterus or of the peritoneum ; the latter especially was not reddened, injected, 
or altered. 

How Puerperal Fever is Propagated in Hospitals. — Can a fever 
be developed under the simple conditions of overcrowding? There is strong 
evidence to show that it may. Lusk observed that in his hospital febrile 
outbreaks were quickly arrested by closing tainted wards and transferring 
the inmates. Edward Rigby checked fever in the General Lying-in Hospital 
by establishing efiicient ventilation. 

An argument has been held that the special epidemic character of puer- 
peral fever is proved by the simultaneous prevalence of fever in hospitals 
and in the surrounding population. There is an obvious fallacy in this. Of 
course, scarlatina or other zymotic may arise in a town and attack the puer- 
perse outside and inside the hospitals, or it may be limited to one or other 
class. Hirsch says that, in 216 epidemics collected by him, only 12 spread 
over wide tracts of country ; 129 were limited to isolated institutions or 
parts of institutions; 41 extended from hospitals to the town, but in 21 of 
these only isolated cases occurred in the towns ; 34 affected exclusively the 
private dwellings of a single locality. Hirsch says the contemporaneous 
prevalence of typhus or scarlatina is purely accidental. 

We have analyzed a large number of reports of epidemics of puerperal 
fever as to this point, and arrived at the same conclusion as Hirsch. But 
this kind of negation is not enough. The prevalence of a zymotic, as scar- 
latina, in a town, its lying-in hospitals remaining free, and vice versa, may 
be explained simply by supposing that the women in the town and in the 
hospitals have been attended in labor by distinct doctors and nurses, and 
that no dangerous communication by other means between the two classes of 
puerperje existed. On the other hand, instances abound in which fever was 
propagated from hospital to town, and vice versa, where intercommunication 
existed. One infective case, either directly imported into the hospital, or 
started by doctor, nurse, or visitor, or linen, or other means not always 
traceable, is enough to create an epidemic. 

The analogous observations between the spread of fevers amongst puer- 
perse in lying-in hospitals, and the spread of diseases commonly associated 
with the idea of hospital malaria, and other special hospital influences, have 
been much insisted upon in support of the theory that the puerperal fevers 
are of the same nature as the surgical fevers in general hospitals. The 
puerpera is likened to a surgical patient. The argument is further enforced 
by the histories of epidemics in hospitals which admitted both surgical cases 
and lying-in women. The puerperse were attacked by diseases, as erysipelas, 
hospital gangrene, identical with those which affected the patients in the 
surgical wards. The facts are true ; but they do not quite justify the theory 
constructed upon them, as will be pointed out further on. 

Hospital Miasm. — In discussing the question of malaria in hospitals as 
a cause of fever in puerperse as well as in surgical patients, it is important 
to take into account the analyses made of the air and deposits from it in 
hospital wards. Thus Eiselt discovered pus-cells in the air of an ophthalmic 
ward. Epithelium-cells are found in all ill-ventilated rooms. Chalvet 
found, in dust collected in the wards of St. Louis, 36 and 46 per cent, of 



HOSPITAL FEVER. 



711 



organic matter; it consisted in great measure of epithelium-cells; when 
burnt it gave out an odor of horn; when moistened and allowed to decom- 
pose it gave out a fetid, putrid smell. He found it collected in the bed- 
curtains and on the walls and windows. Parkes made similar observations 
in the air of various barracks and hospitals. In all tainted atmospheres of 
this kind, it appears that the germs of infusoria abound to a much greater 
extent than in pure air. Chalvet found that linen returned from the wash 
was still tainted with organic detritus. We know that vaccine matter may 
be preserved on linen threads. Parkes found that there was some relation 
between the proportion of carbonic acid in the air and the quantity of 
organic matter. The smell of organic matter is generally very perceptible 
when the carbonic acid reaches 0.7 per 1000, and is very strong when it 
amounts to 1 per 1000. 

A putrid emanation acting for a very short time suffices to turn milk, or 
to set up putrefaction in meat. According to Pasteur, different kinds of 
chemical change are brought about by different germs. 

Sarauelson (" Quarterly Joui-n. of Sci.," 186-4) made observations of like 
kind. Examining dust from window-panes in distilled water, he found cerco- 
monas fusiformis, amoebie, and other organisms. The atmosphere was the 
medium through which the germs or spores were conveyed into the distilled 
water. He always found that the more freely the water was exposed to the 
air, and the warmer the temperature, the more abundant and diversified 
were the living types, and the more rapid their development. 

Some of the deductions from these facts are obvious. In the face of them 
and of clinical observation in hospitals, it is absurd to doubt the reality of 
aerial convection of disease. It has been observed that the greatest care in 
washing the hands may fail ; and fevers have been started where no direct 
inoculation by hands was possible. The virus may be caught, condensed, in 
the woollen clothes, whence it is given off in aerial form and inspired by the 
patient, or comes in contact with the traumatic surface of the perineum. 
This is confirmed by the histories of fevers following in the track of nurses. 

Charles White says that "the effluvia (from puerperse suffering from 
absorption of putrid stuff from the uterus) help to make the air in the bed 
and in the room more putrid ; this air in every act of inspiration is taken 
into the lungs, and is then again received into the circulation." 

Is it not also possible that a doctor or nurse who has been in close attend- 
ance on women suffering from ])uerperal fever may become, as it were, 
saturated with the poison, and exhale it by the breath, to the danger of other 
puerperje with whom they may come in contact ? However this may be, we 
have had too many sad occasions to see the wives of doctors struck down by 
puerperal fever. We feel very certain that puerperal fever attacks them in 
larger proportion than it does other women in a corresponding social sphere. 

There are many examples of the propagation of the poison which has pro- 
duced fever in a puerpera to infiuits, nurses, and others coming into close 
relation with the puerpera. We will cite a few examples only. Hugen- 
berger relates that " during the raging of puerperal fever in the Midwives' 
Hospital at St. Petersburg, the hospital-poison attacked women laboring 
under uterine disease — servants, pupils, and midwives. In 1852 a woman 
with chronic uterine catarrh died under plain symptoms of essential puerperal 
fever, and dissection showed exquisite suppurative metro-peritonitis. In 
1856 a female attendant in the post-mortem room died of malignant peri- 
tonitis. In 1858 two intern pupils were seized with typhus and peritouitic 
symptoms, and died. In 1858-9 midwives had protracted erysipelas of the 
legs. One of these had, at the beginning of her illness, attended a lady in 
town, and in all probability occasioned in her fatal pycemia." 
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In appreciating cases of non-puerperal women taking disease from puer- 
perse, we must remember the analogy we have so often insisted upon between 
menstruation and labor. We think that on no account should a woman do 
duty in the post-mortem room. 

Influence of Puerperal Fever upon New-born Infants. — Hugen- 
berger relates^ that during 1846, 1848, 1856, 1859, pregnant women who 
stayed long in hospital brought forth an increased number of dead and 
putrid children as compared with the average of 15 years. The mean of 15 
years and 8210 children was 498, or 6 per cent., putrid children ; but in the 
spring of 1846 it was 10 per cent.; in autumn, 1848, it was 8 per cent.; in 
winter and spring, 1856, 12 per cent.; and in winter, 1859, 9 per cent. In 
1849, 1852, 1854, the proportion was the normal one, and there was the least 
intensity of puerperal process. 1846, 1848, 1856, 1859, were years of greatest 
fever-mortality. 

The history of mortality amongst live-born children is also instructive. 
In 1846, during the height of the fever, cases of sudden death of new-born 
children were frequent, under symptoms of eclampsia and trismus. The 
children that fell were mostly sound, well-nourished. In this year, also, 
acute atrophy with jaundice, erratic and phlegmonous erysipelas, and sclerema 
were not uncommon. In 1856, during January and February alone, 32 
cases of malignant ophthalmia appeared ; frequent pyiemic exanthemata, 
gangrenous erysipelas, umbilical phlebitis, and acute exudative peritonitis 
reigned during the prev^alent fevers of the mothers. 

Disease may pass from puerperse to men. In the " Rivista Clinica di 
Bologna," 1880, in an account of an epidemic of puerperal fever which raged 
in Pollenza in 1876, it is stated that a man had intercourse with his wife, 
who had been recently delivered and had fever with rigors. The man had 
fever and rigors the same evening, and pain in the groin. Soon erysipelas 
set in on the penis, spreading to the thigh. On the second day the tempera- 
ture was 40° C. ; gangrene appeared on the scrotum, multiple abscesses, 
hydrothorax followed, and the man died on the seventeenth day. 

In some cases it is certain that the disease caught by a man from a puer- 
pera was scarlatina, typhoid, or some ordinary zymotic. A former colleague, 
Dr. Mauson, thus took typhoid from attending a woman suffering from 
puerperal fever, and died. But in the Italian case the poison would seem 
to have been directly inoculated on the penis, and the history of the case 
differs widely from the course of an ordinary zymotic. And it is probable 
that in cases like Dr. Hanson's the typhoid poison is modified or intensified 
by working in puerperal blood, and so acquiring special virulence. As 
Arthur Farre put it : " Nor is it quite certain that zymotic or other inocu- 
lating poison may not add a new form of sepsis to that which is already in 
the blood." 

Dr. Storr^ found that in an epidemic of puerperal fever many of the 
husbands contracted peritonitis. 

Puerperal Mortality in Workhouses. — It is instructive to contrast 
the dangers of lying-in women in hospitals with those in workhouses. Mouat 
("Trans, of Intern. Congress," 1881) showed that the mortality was less 
than in the special lying-in hospitals ; that the death-rate from metria alone 
was less than in the entire population. This comparative immunity is no 
doubt due to the simpler and more secluded conditions under which women 
are placed in the workhouses. 

Pathological Anatomy. — It would be to affect a refinement and precision 
of knowledge quite beyond our grasp, to pretend to give a systematic descrip- 

1 Piierperal-Fieber im St. Petersbiirger Hebammen-Institute, 1862. 

2 Trans, of Prov. Med. Association." 



PATHOLOGICAL ANATOMY. 



713 



tion of the lesions encountered in puerperal'fevers, assigning definite lesions 
to definite forms of fever, and to associate with them distinctive diagnostic 
signs. 

The best we can do at present is to recognize the fact that most of the 
changes observed in the post-mortem room have been met with in connection 
with almost every variety of puerperal fever. In some cases, indeed, phle- 
bitis is the most predominant phenomenon, and this is recognized during 
life; in others, peritonitis is the main condition discovered, and this also 
may have been recognized during life. But we cannot say that there are 
any tissue changes that specially characterize the fever due to scarlatina, or 
that can differentiate a case of autogenetic septicsemia from one of hetero- 
genetic origin. 

We can only formulate the following propositions : 

1. In one group of cases of fever arising from the most varied causes, ter- 
minating fatally, we may discover no structural or organic changes. The 
subjects have died of general toxaemia. 

2. In another group of cases, arising from the same causes as those of the 
first group, the most extensive tissue and organic changes will be found. 

3. In some cases these changes have taken place rapidly ; in others they 
have been developed at a later period after labor. 

The nearest approach to precise attribution of local changes to a particular 
form of puerperal intoxication is found in the history of phlegmasia doleus 
and thrombosis and embolia. In these cases we have strong evidence that 
the disease is of local autogenetic origin. The like proposition may be 
affirmed of pelvic cellulitis in the simpler forms. 

Beyond these conditions, localization can hardly be affirmed. The fact 
that the most varied pathological conditions may follow upon fevers of 
diverse origin may receive some light, from the peculiar blood conditions of 
puerpery which underlie all the forms of fever, imparting to all a common 
character, and binding them together in one broad pathological group. 

The morbid appearances found after death present remarkable constancy. 
If we were justified in interpreting this constancy as evidence of oneness of 
the disease, we might hope to solve the question as to the essentiality of 
puerperal fever. But the study of causes has always been more complex 
than the study of effects. We may, however, see in this constancy of patho- 
logical effects, proof that there is one underlying condition that controls all 
the morbific factors, imparting to the disease, once started, whatever its 
origin, a peculiar character. That character is the puerperal. 

Premising these general propositions, we may attempt a sketch of the 
pathological appearances most commonly found. For convenience we may 
take in order the changes found in the several tissues and organs. Those 
found in phlegmasia dolens and in thrombosis and embolia have been 
described in the section on those affections. 

No organ or tissue in the liody is exempt ; but in many cases there is 
greater concentration of mischief in particular parts. The uterus, being 
generally the fons et origo mail, may be taken first. This will lead us to 
the consideration of metritis. Is there a pure and simple metritis ? Can we 
find or imagine a case in which the proper structure of the uterus is alone 
infiamed ? It seems difficult to imagine a case in which the inflammation 
does not begin with the uterine vessels, which have to bear the first brunt 
of the septic or offending matters lying in the uterine cavity. The term 
"metritis," then, should properly embrace inflammation of all the structures 
of which the uterus is constituted. In this way we shall get the concrete 
idea of inflammation of the veins or sinuses, of the lymphatics and muscular 
tissue of the uterus. In the middle cases, in which either the poison is less 
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virulent or its action limited in time, and the resisting quality of the blood 
is greater, the mischief is chiefly expended upon the vessels, the contiguous 
muscular tissue being but slightly affected. Such a case would be recog- 
nized in life as metritis, or as phlegmasia dolens ; or, the vessels and uterus 
proper escaping serious complication, the inflammation would seize upon the 
pelvic connective tissue or peritoneum. Cases of this kind often end favor- 
ably ; and there is little opportunity for observation by dissection. 

But in other cases, in which the poison is more virulent or more prolonged 
in its action, and the patient's constitution less capable of resistance, not only 
are the phlegmasia and lymphangitis more intense, but the whole uterus, and 
commonly its adnexa, are involved. Then we get metro-lymphangitis and 
phlegmasia. This is but too apt to pass into suppuration — the suppurative 
metritis of Cruveilhier, so well described and figured by him. It is especially 
apt to occur in lying-in hospitals, where the individual morbid proclivities 
are acted upon by the accumulation and intensification of morbific influ- 
ences. In these cases the uterus is found much enlarged ; the muscular 
tissue is red (dark red), softened, friable ; abscesses are diflTused in the walls; 
the veins and lymphatics are tracked by irregular swellings distended by pus; 
the lymphatic glands are swollen, inflamed, and contain pus. By referring 
to Fig. 54, which represents the gravid uterus turned down so as to show the 
immense network of lymphatics on its surface, and the associated glands in 
the lumbar and dorsal region, and imagining the whole system to be involved 
in inflammation and suppuration, we shall have a pretty accurate idea of the 
seat and extent of the aflTection. 

When the disease is taking this course, the general symptoms are much 
more severe than in the first order of cases ; the pain may be less, but the 
fever is more intense. The pulse is commonly over 130, it may run to 150 
or more; the temperature rises to 104° or 105°; rigors are repeated ; there 
is rapid and marked prostration ; the mental faculties are dulled ; the tongue 
is dry; bilious vomiting, perhaps diarrhoea, sets in. Delirium, coma super- 
vene. The respiration becomes short and difficult. The lochia are generally, 
but not always, suppressed. Death follows in a few days. 

A more serious form still is the gangrenous metritis, also and more especially 
a hospital affection. The gangrene commonly extends to the vagina and 
vulva. It must not be confounded with the necrosis of tissue caused by 
severe protracted labor, and direct crushing, or other injury of the parturient 
canal. In the gangrene of puerperal fever, the labor may have been easy. 
The tissue changes are the result of general empoisonment, telling first upon 
the parturient organs, although undoubtedly traumatism may be an im- 
portant factor. These cases are almost necessarily fatal. But after death it 
is surprising to find how extensive the loss of tissue sometimes is ; the cervix 
and vagina have literally sloughed or melted away, exposing the promontory 
of the sacrum. 

In the cases of metritis and metro-peritonitis, suppurative inflammation of 
the Fallopian tubes is frequent. They are filled to distention with pus, 
making them sinuous with irregular dilatation ; attending this we see inflam- 
mation and suppuration of the ovary, and irritation of the adjacent peri- 
toneum, or acute pelvi-peritonitis with adhesions, binding the fimbriated end 
of the tube to the ovary, and occasionally leaving gaps through Avhich pus 
exudes. These slender purulent adhesions are easily broken down during 
the examination. 

Internal puerperal metritis, whether it arise soon after labor or several 
weeks later, is never simple. It spreads to the parenchyma, sinuses, lym- 
phatics, and often to the peritoneum, tubes, and ovaries. Since all these 
structures have recently been the seat of intense physiological activity, sud- 
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denly arrested by a traumatic process, and the blood carries an excess of 
fibrin and is otherwise modified, they are peculiarly susceptible to inflamma- 
tion. The putridity of the contents of the uterus, phlebitis, lymphangitis, 
the state of the blood and lymph, which carry septic matter and infectious 
germs, are the causes of the uterine inflammation, so often quickly followed 
by multiple metastatic abscesses, general peritonitis, and death. Autopsy of 
recently delivered women who have died of metro-peritonitis reveals the 
uterus uncontracted, with flaccid walls, permeated with fluids, pus, or a 
fibrino-puriform coagulation, more or less filling the venous sinuses. The 
mucous surface of the uterus exhibits a mulberry color and a pulpy softening 
of the decidua, or a sanious puriform liquid which has soaked into the soft- 
ened mucous membrane. At the level of the placental site is seen a quasi- 
vegetating surface, formed by the projecting cotyledons of the mucous 
membrane. On the projecting parts small fibrinous clots are often seen. 
The whole placental disk is soft, pulpy, infiltrated with sanious blood mixed 
with a fetid puriform fluid. Often all this part is gangrenous, blackish- 
brown, and if a stream of water be made to drop on it, shreds of the mucous 
membrane are detached. At other times there is found on this surface a 
grayish false membrane, which can be detached in shreds, exposing the 
raucous membrane tinged reddish-brown. This diphtheritic or gangrenous 
false membrane sometimes extends over the entire inner surface of the uterus. 
When the liquid obtained by scraping the surface is examined by the micro- 
scope, a great number of lymphatic cellules are found. In the deeper layers 
of the mucous membrane infiltrated with serosity, scraping collects a little 
liquid which contains lymphatic cells, large cells of connective tissue, swollen 
and granular-fatty. The neck of the uterus is softened, violet-red, pulpy, 
also often covered with the same gray pseudo-membranous mortification as 
that observed in the body of the uterus; under this membrane the tissue is 
deeply congested. A similar gangrenous lesion often exists in patches on 
the vaginal mucous membrane and on the vulva. 

The cavity of the venous sinuses is free, or contains, as already mentioned, 
a puriform liquid, or fibrin coagulated, or pulpy and softened, half liquid, 
mixed with lymphatic cells and endothelial cells, swollen and granular. 
The walls of these sinuses in the uterine muscular tissue present evident 
marks of endo- and periphlebitis. The large veins are often filled with pus 
or fibrin, and the connective tissue of the broad ligaments always contains 
more or less pus, so that when sections are made of the broad ligaments in 
a line with the uterus, one always falls upon one or several small purulent 
foci, situated either in the veins or connective tissue. 

The superficial lymphatics of the uterus are sometimes filled with pus, and 
in all cases the uterine peritoneum is the seat of intense inflammation, with 
redness, vascularization, formation of false membranes of fibrino-puriform 
character. The tubes and ovaries, as before described, are attacked in the 
same manner. Metastatic abscesses are frequently found in the lungs, liver, 
kidneys, and spleen. 

In the metritis which arises some time after labor the phenomena are far 
less intense. The uterus has contracted, unless it contain large clots or 
pieces of placenta; the venous plexuses have had time to contract, and the 
greater part of the decidua has fallen. All the parts of the uterus and its 
adnexa are less vulnerable. Nevertheless, the metritis is always more 
intense than when arising independently of gestation; it is often attended 
by perimetritis — that is, limited to the pelvis. There results a limited peri- 
tonitis circumscribed by false membranes containing a collection of i)us. _ At 
other times there is formed a phlegmon of the cellular tissue of the iliac 
fossa. 
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We may add a fact not without interest. In one ease of fatal metro- 
peritonitis which occurred in the Queen Adelaide's Lying-in Hospital — an 
institution now closed — we found the stomach had been perforated by post- 
mortem digestion by the gastric juice. The specimen was exhibited to the 
Pathological Society, and was cited by the late Mr. Grainger. 

The most universal condition discovered after death is probably peri- 
tonitis. This was the prevailing condition in a century of epidemics analyzed 
by Churchill — the true form of peritonitis without metritis. His theory 
was that the essential condition of puerperal fever was inflammation of the 
omentum. 

The condition of the blood itself, so intimately related to the alterations of 
the tissues and to the effusions, demands more minute investigation. Hulme 
(1772) states that the blood taken away was generally sizy, with a quantity 
of yellow serum. He did not remember ever seeing the blood in a dissolved 
state. Since venesection has been virtually abandoned, the opportunities of 
examining blood in large samples are rare ; but enough for microscopical 
and chemical examination might be obtained by puncture. 

Symptomatology. — It may be premised, as a general proposition, that in 
the stage of invasion and beginning of the fever no distinctive signs present 
themselves which enable us to predict the form of the disease or the precise 
nature of the morbific poison. History may give a clue as to its nature by 
informing us of the conditions to which the puerpera has been exposed. 
But history is full of pitfalls. 

When the poison has begun to work before labor, one effect is commonly 
seen in the disturbance of the process of labor. The labor is lingering from 
the irregularity and feebleness of the pains. The mental and other nervous 
reactions are dulled. And yet the poison may have provoked the onset of 
labor before it is due. 

When the poison, zymotic or other, is taken in at the time of labor, the 
symptoms generally show themselves on the third or fourth day. It is about 
the same time that the symptoms appear in the autogenetic cases. Before 
the third day there can hardly be much septic stuff in the uterus, and the 
tide of absorption has not yet set in. 

Classification of Symptoms. — In order to appreciate more clearly the 
significance of the symptoms, we have attempted to classify them. 

1. There are first the signs of invasion. These are rigors, headache, back- 
ache, hysteria, depression, fainting, minor degrees of shock ; then a rise of 
temperature to 101° or 103° F. ; rise of pulse to 100, 110, 120; the pulse at 
first is often wavering or of irregular rhythm ; the respirations rise to 25-30, 
Reflection will show that these symptoms individually and collectively indi- 
cate the infliction of an injury telling upon the nervous centres — that is, a 
form of shock. These are the symptoms which follow upon the ingestion of 
animal poisons. They are not always equally marked. 

There is one sign, the (7ra?;is oc?or;9iter/)em, sometimes noticed. But this 
is by no means constant, and is often present in a striking manner in healthy 
puerpery. It is associated with the lochia ; the diapers used to the genitals 
are peculiarly nauseous, but the patient also breathes out, and exhales by 
the skin, the same characteristic odor. It is analogous to the bromo- 
meustruation described by Dr. Wiltshire. 

2. Signs of reaction or of elimination follow. These are : tumultuous action 
of the heart, irregular pulse, vomiting, diarrhoea, sweating, further rise of 
temperature and pulse, and greater frequency of respirations, 25-35 in the 
minute ; the breathing is sometimes suspirious; often there is delirium, such 
as attends fever; the patient is easily recalled to ordinary perception when 
directly called upon, but, left to herself, she may be observed to wander more 
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or less. The normal secretions, milk and lochia, are commonly partially or 
wholly suppressed ; indeed, the entire glandular system is disordered. 

3. Signs of General Infection Established. — Rheumatic pains in the joints 
and limbs ; sweating. In severe cases, diffuse cellulitis, inflammation of 
muscles, abscesses, ophthalmia, jaundice, pleurisy, peritonitis, pericarditis; 
inflammation and suppuration in the joints ; the pulse, temperature, and 
respirations all rise. 

Of course, all these symptoms are not always present in the connection and 
sequence set forth. But still they generally have the significance assigned 
to them. There is commonly some overlapping or recurrence of the first 
group of symptoms with those of the second group. Thus, if the case be one 
of autogenetic sepsis, as when septic stuff' is taken up from the cavity of the 
uterus, there may be fresh attacks of rigor, headache, depression, syncope, 
complicating the signs of reaction or of elimination. When this is seen we 
have nearly sure evidence of renewed or continuous absorption of septic stuff. 
Each new absorption entails a repetition of the signs of invasion. 

General infection is often marked by high fever alone, Avithout the tissue 
alterations enumerated. But we insist upon the " rheumatic pains," as they 
are called, as an indication of the system being permeated by the circulating 
poison and acting upon all the tissues. We have known cases in which these 
pains were interpreted as acute rheumatism, and the subjects sent to a general 
hospital under this diagnosis. 

Whenever diffuse, or peripheral, pains and stiffness are observed we should 
be on the alert for swelling, erythematous blush of the skin, and blebs or 
vesicles on the hands or fingers. These blebs generally show, at first, serum 
more or less limpid ; but this soon becomes turbid. We have seen cases in 
which the depending part of the bleb was turbid and the upper part clear, 
as if pus-globules, separating, gravitated. 

The Significance of Pain. — A thing never omitted on visiting the 
puerpera is to feel the abdomen and hypogastrium. In this way pain is 
elicited if there is inflammation. Pain is a common, but not constant, 
attendant upon peritonitis. It may be said that pain is especially marked 
in the more simple and acute forms of peritonitis, and that in cases where 
peritonitis is secondary upon or complicated with general toxjemia and 
metritis, the pain is less urgent. Looked at in this light, pain is a favorable 
sign. It is a source of comfort and hope to the patient to be able to tell her 
that pain is not the measure of danger. On the other hand, pain, simulating 
after-pains or uterine spasms or colics, should always arrest attention. It is 
often the first signal of danger. 

Pain, acute, the centre of which is in one side of the pelvis, may indicate 
perimetritis or thrombosis. The pain along the course of the femoral ves- 
sels and in the popliteal space, aggravated by pressure, probably indicates 
thrombosis or phlegmasia dolens. 

Pain in the joints, especially in the shoulders or knees, is often the first 
warnino- of septictemic synovitis or arthritis. This pain is usually attended 
by stiffness and impaired mobility of the limb. Hence the importance of 
ascertaining if the puerpera can move her limbs easily. 

The sio-ns mav further be classed as favorable and unfavorable. The 
prognosis" is favorable when the pulse and temperature fall and become 
steady, the aspect improves, and when the tongue becomes clean and moist. 

The'prognosis is unfavorable when the temperature rises to 105° or more ; 
if it falls rapidly; when the pulse runs to 140-160, is small; when the res- 
pirations run to 40 and are " catching ;" when the aspect is sunken, anxious, 
clayey or dusky, indicating septicremic cachexia; when there is delirium, 
the mouth and tongue covered with sordes ; when aphthae and diphtheritic 
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patches appear on traumatic surfaces and on the vagina. Another sign of 
ill-omen is tympanites. It is an indication of lowered nervous force ; it is 
due to paralysis of the muscular coat of the intestines. If this sign and 
the diarrhoea and vomiting persist, the prognosis must be grave. 

The signs of imminent dissolution are a pulse feeble, not easily felt or 
counted, temperature abnormally high or below 98° F., rapid suspirious res- 
pirations, hiccough, delirium of muttering character, catching at the bed- 
clothes, subsultus teudinum, prostration in supine posture. 

The special treatment of the several lornis of puerperal fever has been 
considered in connection with their clinical history. It will be useful, never- 
theless, to pass in review the principles of treatment, prophylactic and thera- 
peutic, which have a general application. 

Prophylactic Treatment. Antiseptic Midwifery. — There is some 
danger in dwelling overmuch upon so-called "Antiseptic Midwifery." The 
better and more comprehensive term is Prophylactic." For the first part 
of this treatment we refer to the section on the care of the puerpera (p. 464). 
So far as antiseptic appliances are concerned, they can strictly only be 
regarded as subsidiary means in the carrying out of the great principle that 
lies at the bottom of all good obstetric practice, namely, to screen the 
lying-in woman from those poisons and other noxious influences which 
thi'eaten her from within and from without. 

It is not, therefore, desirable to devote special or separate attention to 
what, after all, is only a part of a great therapeutical scheme. The essen- 
tial thing is to take such a large view of the physiological and pathological 
processes, as will give the right indications to call upon each and all of the 
therapeutical agents at our command. To fix the mind too intently upon 
any one of those agents, is to incur the danger of neglecting others, and of 
losing sight of the principle which ought to guide the application of all, as 
one force directed to one end. 

Having taken account of the poisons which threaten the puerpera, and 
of the gates by which they may effect an entry, we shall be better able to 
protect her. Two great objects have to be kept in view : First, to keep all 
extraneous poisons out. Secondly, if any effect an entry, to counteract their 
noxious influences. A primary condition essential to the successful attain- 
ment of these two objects is to put the system itself in the best position for 
defence — that is, to secure the efficient working of all the organs concerned 
in nutrition and excretion. The carrying out of this programme fully is 
antiseptic midwifery in the broad sense. The adaptation of the Listerian 
or conventional antiseptic precautions is antiseptic midwifery in the partial 
and narrow sense. 

Unfortunately, the first condition of effective resistance to toxaemia is not 
always attainable. We must take the puerperal subject as we find her; per- 
haps with damaged kidneys or liver, deficient in nerve-power, in fibre, and 
with skin and lungs unequal to the new task thrown upon them. 

About the third day is the epoch for the establishment of the absorptive 
process. The two days following labor are a period of rest. During this 
time the disintegration of the uterus and other superfluous structures is only 
beginning. The supply of waste stufl^" for absorption is scanty. This can 
hardly be a source of fever. And if there be any blood or other matter in 
the uterus, it will hardly decompose under two days or more, so as to yield 
septic stuff" for absorption. But on the third day waste stuff" is pouring into the 
blood ; decomposition may have begun in the cavity of the uterus, and active 
absorption finds material to work upon. Thus it is that febrility occurs on 
the third day. 

1. The obvious lesson to be drawn from this history is to begin antiseptic 
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treatment early. Indeed, it begins with the conduct of the labor. The first 
great point is to take care that the labor shall not be protracted. We must 
spare the system the evils of exhaustion of nerve-power, of loading the blood 
with the waste stuff resulting from severe muscular exertion. By timely aid 
in delivery we economize^trength and diminish the risk of hemorrhage ; and 
thus, having a reserve of nerve-force and unimpaired muscular fibre, we 
have the most essential conditions for securing firm contraction of the uterus. 
It must be superfluous to dwell upon a point so universally recognized. The 
immediate object sought in securing contraction is to obviate hemorrhage. 
And to obviate hemorrhage is to oppose septicaemia. 

Passing by the usual raana'uvres exercised in dealing with the placenta, 
I will only insist upon the utility of the pad and binder. The compression 
exerted upon the abdomen and pelvis not only tends to provoke uterine 
contraction, but it counteracts the aspiration of suction force, which tends 
to draw air, one of the factors of decomposition, into the uterus. It opposes 
centripetal osmosis. The day after labor it is useful to give an aperient. 
It commonly happens that, in the effort of defecation, the uterus, compressed, 
and sharing in the diastaltic expulsive action, expels a clot. It then con- 
tracts more effectually. The maintenance of contraction is efficiently aided 
by oxytocics. It is our custom to give after every labor a mixture of quinine, 
ergot, and digitalis three times daily, continued for two or three w^eks. The 
effect in contracting the uterus is remarkable. The patient will often say 
that she feels the womb contract soon after taking a dose. I look upon this 
measure as foremost in the scheme of antiseptic midwifery. It is shutting 
the gate in the face of the enemy. 

2. The next thing is to tuash out the uterus. Plain tepid water may serve 
the purpose, but a solution of carbolic acid, 1 in 50, or corrosive sublimate, 
1 in 2000, is better. This should be done once or twice a day from the 
second day. On the first day, as we have seen, there is little risk of absorp- 
tion, and it is important to disturb the patient as little as possible. Should 
there be the slightest rise of temperature and pulse, this intrauterine injec- 
tion is imperative. Those who have used it can tell of temperature and 
pulse reduced, rigors and other signs of toxtemia subsiding, after each 
injection, and ultimately enabling the patient to pull through the most 
threatening illness. The injection is best done by a gravitation or siphon 
tube. The uterine tube should be of glass. Thus a gentle, uniform, stream 
is insured, all jerking propulsions are avoided, and it is easy to exclude air. 

The beneficial action of carbolic acid or corrosive sublimate injections is 
threefold : First, the uterus and passages are washed out ; secondly, the 
lining membrane of the passages is stimulated in a healthy manner, so that 
it is less favorable to the reproduction of foul stuff; thirdly, some small 
portion of the carbolic acid or sublimate penetrates the substance of the 
uterus, and is absorbed into the system, chasing and neutralizing any poison 
that may have entered. Thus we follow the enemy through the gate which 
admitted it. The uterus and vagina, whilst serving as a septicode, are also 
made to serve as a passage for the antidote. This especially applies to iodine, 
which readily penetrates the uterine wall. We ought not to refer to intra- 
uterine injections to wash away septic stuff without grateful remembrance 
of Harvey the Immortal, who thus cured a lady in imminent danger of death 
from sept'icremia. It is probable that this practice, although commonly 
neglected, has never been quite lost sight of Thus, John Clarke (1793) has 
the following : " An injection of the decoction of bark into the vagina (and 
uterus if it be possible) will be found useful, if it be only by washing out 
any matters that may be there." Still, it is to Braxton Hicks that we are 
indebted for the revival of the practice. Tarnier extols a solution of bi- 
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chloride of mercury, 1 in 2000. He found it more effective in destroying 
bacteria than any other disinfectant. It has been much used in Germany. 
Thomas adopts it, and quite recently Lister has subjected it to close scientific 
and clinical testing, and speaks well of it. Dr. Garrigues, from relative 
observations in the Maternity Hospital at New Y«rk of the use of carbolic 
acid and bichloride of mercury as intrauterine injections, declares that the 
great superiority of the latter antiseptic is proved. Dr. Hofraeier reports to 
the " American Journal of Obstetrics " (1884) cases of poisoning from the 
use of bichloride of mercury, 1-1000. In one case, profuse, partly bloody, 
diarrhoea ensued. In another case death ensued. The subject was albu- 
minuric, and the kidneys showed marked changes. Schroeder strictly forbids 
the use of corrosive sublimate when the kidneys are not absolutely sound. 
Tarnier's formula of 1-2000 is the right one to adopt. 

The manipulations necessary for intrauterine injection give valuable 
information as to the position and other characters of the uterus. A not 
uncommon cause of retention of discharge is retroflexion or anteflexion. 
Reduction should, of course, be effected before injecting, and means taken to 
keep the uterus in situ afterwards. 

Carbolic solution should be kept in the room. The catheter should be 
kept in it. The catheters should be made of annealed glass. If sponges are 
used, they should be kept in the solution ; but it is better to exclude thera, 
and use soft tow soaked in the solution, and burn it immediately after use. 
Instead of diapers, which it has been proved are a frequent source of con- 
tamination, as " they come from the wash," but not from purification, some 
such contrivance as the " ladies' towel" should be used. These consist of 
lio-ht cotton-wool or tow, impregnated with carbolic acid or the sublimated 
serum of Lister. They are burned after use. We have suggested the con- 
struction of a domestic apparatus for disinfecting linen by heat or sulphurous 
acid, through which all linen should be passed. The physician and the 
nurse should practise no manipulation without previously washing in carbolic 
solution, and lubricating the hand with carbolized vaseline, religiously 
rejecting lard and other animal grease. The chamber utensils should be 
rinsed with carbolic solution, and a little of the solution always kept in them. 

3. Whilst taking care to exclude foul stuff from the genital canal, we must 
be careful to exclude foul air from the lungs and skin. A supply of pure air 
is an obvious necessity, but too frequently frustrated. When the sun shines, 
open the window. At night, especially, a fire is often the condition of good 
ventilation. If an Arnott's valve be adapted, the fire will then draw off the 
light foul air which rises to the ceiling, insuring a supply of fresh air from 
below. It is of the utmost importance to guard against chill or any check 
upon the due action of the skin, lungs, kidneys, and intestinal canal ; that 
is, maintain in due working order the excretory organs. 

4. Charles White insisted strongly upon drainage of the parturient canal. 
The patient, he says, should lie very high with her head and shoulders, and 
should sit up in bed when she takes her food and suckles, and kneel when- 
ever she has occasion to make water. This frequent upright posture is of 
the utmost consequence. It prevents the lochia from stagnating, the stools 
and urine from being too long retained, and promotes the contraction of the 
uterus together with that of the abdominal muscles. But we have seen 
mischief from micturition in the knee-elbow posture. 

Dr. Goodell has also insisted upon this plan. The principle is admirable. 
There is no doubt that, in the ordinary recumbent posture, blood and dis- 
charges are apt to collect in the lax uterus and vagina. Where a woman is 
strong, and after a few days, this plan mo^j perhaps — we emphasize ^er/iops — 
be adopted without disadvantage; but in the weakly subjects most prone to 
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septiciemia, especially after hemorrhage, sitting up has been followed by 
syncope and sudden death. If firm pressure be maintained upon the hypo- 
gastrium, and antiseptic irrigations be duly observed, drainage is secured. 
At the same time, if the bed is properly made, so that the head and shoulders 
are kept at a slightly higher level than the pelvis, drainage will be fairly 
accomplished. The dorsal decubitus is more favorable to drainage than the 
lateral. 

5. An effective barrier against the ingestion of noxious stuff from the par- 
turient canal is to supply the system with healthy nutriment by the stomach. 
The more the system is supplied in this way, the less will it absorb from 
vicious sources. "We believe Oldham was one of the first to lead the revolt 
against the old fashion of starving on gruel during the first week; and Graily 
Hewitt has ably taken up the cause. But it is easy to err in reaction. 
During the first two days the system craves rest as well as food. Food that 
is not easily assimilable is apt to load the stomach, lying undigested or badly 
digested. Light broth, beef-tea, milk, toast, or eggs, plain or variously com- 
bined, are enough for the first two days. Gradually more solid food may 
be added. Light stimulants are occasionally useful, but, generally, alcohol 
may be dispensed with. 

Closely connected with the care of the puerpera is the personal conduct 
of the surgeon and the nurse. As to the surgeon, it can hardly be necessary 
to insi.st upon the observance of the ordinary rules of cleanliness. We would 
only add one or two suggestions. Do not unnecessarily prolong the visit to 
the sick-room ; do not perform any of the functions of a nurse. Avoid as 
much as possible the use of gloves ; exposure to the light and air is the best 
of all disinfectants. Drive in an open carriage or ride ; movement through 
the air not only blows away surface contaminations from the clothes, but it 
also cleanses the blood, and washes out of the system the impurities inhaled. 

Exercise in the open air on leaving the sick-room, by quickening respira- 
tion, promotes immediate oxidation of dangerous organic stuff that may 
have been absorbed. 

To deny, as some men have done, the possibility of receiving or communi- 
cating zymotic and other poisons by the atmosphere, is to betray narrow 
experience or a judgment warped by preconceived theories. We ourselves 
have on several occasions suffered from dysenteric symptoms, the stools 
giving the characteristic odor and other qualities, from simply visiting 
dysenteric patients and examining their evacuations. We further entertain 
the conviction that we have thrown off poison, by brisk exercise in rowing 
or riding and a dose of quinia, that would otherwise have developed into 
serious illness. No one at the present day would dissect or attend the post- 
mortem room, and at the same time engage in obstetric practice. A healthy 
doctor will be more likely to have healthy patients. 

As to the nurse, similar rules should as far as practicable be observed. 
Taking care that she does not encounter exposure to the risk of infection, 
she should get a run for at least an hour or two daily in the open air. 

Especial care should be taken that she does not, on entering upon duty, 
come from attendance upon a doubtful case. She ought to bring a clean bill 
of health in the form of a certificate from her last abode. The most serious 
danger often lies hidden in her clothes and linen. The same scrupulous care 
that is exercised as to the linen of the puerpera and child must be extended 
to the nurse. She should wear light-colored washable cotton dresses. 

We may summarize prophylactic midwifery in the following rules: 

1. Keep the door shut against the enemy by maintaining contraction of 
the uterus. 

46 
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2. Prevent the enemy from forming and collecting by irrigating the par- 
turient canal with antiseptic fluids. 

3. Eject the enemy as last as it effects an entry ; that is, keep the excretory 
organs in activity. 

4. Guard the lying-in chamber against the approach of foreign poisons. 
Admit no visitors. Watch the linen. 

5. Fortify the patient against the attack of the enemy, by keeping up due 
supplies of wholesome food. 

6. Exclude all emotional disturbances. Forbid writing letters. 

Antiseptic Midwifery in Lying-in Hospitals. 

Given fairly healthy subjects, scrupulously guarded in the manner described, 
women lying-in in their own homes will present but rare examples of fatal 
septicaemia. But when lying-in women are massed together in one building, 
the difficulty of safeguarding them is vastly greater. Perils gather around 
them in an accelerating ratio. If the history of many lying-in hospitals 
could be fairly written, we should have a terrible record of lives sacrificed 
to ignorance, to reckless disregard of medical authority, to architectural folly, 
to maladministration, to scandalous experimentation of fanciful crotchets. 
Uninformed benevolence, overriding the practical benevolence of science, 
has always been prolific of disaster. Nowhere can it count more victims 
than in lying-in hospitals. 

In hospitals, septicaemia or other forms of puerperal fever manifest an 
active tendency to spread. Many of the so-called epidemics of puerperal 
fever in lying-in hospitals have undoubtedly been examples of the spread of 
zymotic fevers. But another class of apparent epidemics undoubtedly owe 
their origin and spread to contamination by what may rightly be called the 
" puerperal poison," meaning by this the product of decomposition of blood 
and discharges in the parturient canal. The poison that one puerpera may 
thus make for herself may be carried to another puerpera, and so on through 
a ward. The fire quickly spreads when the fuel is at hand. 

The first imperative condition for the safety of women in lying-in hospitals 
is the absolute single authority of the physician. If this be denied him, his 
duty to humanity and to his profession is to resign. This is the condition 
upon which he attends a private patient in her own house. It is infinitely 
more necessary that he should insist upon it when the care of many women 
in a hospital is thrown upon him. 

A leading principle is to assimilate the conditions of each patient in a 
lying-in hospital as nearly as possible to those of the patient delivered at 
her own home. Isolate as much as possible. Take all care that any ill that 
may attack one patient shall be limited to her. Every hospital should have 
a room for disinfecting linen by heat or sulphurous acid. 

A brief account of the scheme of the Paris Maternite devised by Tarnier, 
and described by him to the Obstetric Section of the International Medical 
Congress, in London, 1881, will be the best illustration of this principle 
carried into practice. Tarnier said that in 1856, when he was interne at the 
Maternite, the mortality was about 5 in 100; this was now reduced to 2 in 
100 in the hospital generally, and to 0.75 in 100 in the pavilion he had had 
constructed a few years ago. The chief point in this pavilion is that each 
patient has a separate room, entered from the outside, so that a nurse can 
only pass from one room to another by going outside into the open air. The 
furniture is all of japanned iron; the floors, walls, and ceilings are of im- 
permeable concrete. The mattresses and pillows are stufl^ed with oat chaff", 
which is burnt after use in every single case. Instead of a mackintosh sheet, 
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a sheet of brown paper made impermeable by pitch is used, and this too is 
burnt after use. He has used various antiseptic solutions for the washing of 
the genitals — borax, carbolic acid, sulphurous acid, and bichloride of mer- 
cury. As the result of experience, he concludes that a weak solution of 
bichloride of mercury is the most powerful germicide. 

The description given by Dr. Fancourt Barnes of the system in force at 
the British Lying-in Hospital is a further practical illustration of the rules 
necessary to secure safety. Every patient is delivered under the carbolic 
spray. This disinfects nurses and pupils who are assisting, and prevents the 
entrance of germs or foul matter into the genital tract at the moment when 
it is distended and lacerated by the passage of the child. All washings, 
syringings, and examinations are done with carbolic solution. CarboTic 
spray, of 1 in 80, is nearly continuously playing in each ward. To secure 
contraction of the uterus, each patient has a mixture of quinine, ergot, and 
opium three times a day, for the first week. Since instituting the above 
practice, he rarely finds any rise of temperature during the lying-in. 

We may thus hope to see the day when women can be delivered in lying-in 
hos[)itals as safely as in home practice. 

The curative treatment is more simple than are the genetic and pathological 
problems. It ruay be taken as a general fact that, whatever the form of the 
fever, the principle of treatment is much the same. The first indication is 
to persevere steadily in the application of the prophylactic measures. In 
the majority of cases these measures arc still useful when the fever has 
declared itself. 

The first rule is to isolate the patient as much as possible for her own 
sake, as well as in the interest of others. The next is, when practicable, to 
move the patient to another room. We have on several occasions seen 
marked improvement follow this step almost immediately. The positive 
treatment may be studied under three heads : (1) hygienic, topical, opera- 
tive, and external; (2) dietetic; (3) medicinal. Following this order gen- 
erally, we shall find it convenient to consider the special treatment called 
fur to relieve particular symptoms or complications. 

1. Topical treatment includes the use of intrauterine injections. Some dis- 
crimination is necessary. If the lochia be offensive, it will generally be 
judicious to wash out the uterine cavity gently twice a day with corrosive 
sublimate solution or carbolic acid. If the pulse and temperature fall, and 
other symptoms improve after an injection, and thus a relapse ensue, it may 
be surmised that the fever is greatly due to renewed supply of noxious stuff 
This is an indication to repeat the injection. If, on the other hand, after 
having once well washed out the uterus and ascertained that there is no of- 
fending substance in it, and yet the fever gets worse, it will generally be 
better not to repeat the injection. The operation can hardly be done with- 
out disturbing the patient. It may, as Braun says, do more harm than 
good. It is necessary to remember that even injections of plain water may 
cause death. As we have seen, when discussing the use of injections to re- 
strain post-partum hemorrhage, sudden death from shock has occurred. 
The addition of iodine, carbolic acid, or bichloride of mercury to injections 
administered in puerperydoes not neutralize this danger. Convulsions have 
followed. Carbolic poisoning has been noted. Fancourt Barnes has noted 
black urine in several cases in the British Lying-in Hospital, unattended, 
however, by any serious symptom. We have also noted iodism following 
upon iodine injections. 

If diphtheritic patches be observed on the perineal wound or elsewhere, 
painting with nitrate of silver is the best plan. We might even inject nitrate 
of silver in solution, 1 in 10, so as to insure a more complete effect. In the 
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ordinary case of perineal laceration the wound should be dressed from the 
time of labor with lint steeped in solution of chloride of zinc. 

In the case of peritonitis in the acute stage, if the pulse is good, a dozen 
leeches will prove useful. Afterwards stupes of hot water, followed by a 
turpentine stupe, are serviceable. After this the best local treatment is that 
advised by Dr. de Latour. This consists in exclusion of air from the sur- 
face of the abdomen by a layer of collodion and castor-oil, and over this ap- 
plying a sheet of cotton-wool, or, better, of the disinfected wood-wool. In the 
simpler acute cases, such as follow upon chill or exposure, the septic element 
being relatively insignificant, we have seen good eflTects from applying fif- 
teen to twenty leeches to the abdomen. This is sometimes usefully followed 
by spreading a layer of mild mercurial ointment with extract of belladonna 
on lint, and applying this to the abdomen. In all cases the abdomen should 
be exposed as little as possible. 

It is a rule of great practical importance to limit internal examinations 
as much as possible. Having once ascertained the condition of the uterus 
as to contraction, position, and emptiness, examinations can do no good, and 
commonly do harm. Rest of the organs and structures primarily concerned is 
of the first necessity. The same rule applies to external examinations. 
Palpation and percussion, gently practised, are necessary to ascertain the 
condition of the bladder, pelvis, and intestines ; but these manipulations 
should be sparingly practised. The surgeon should especially watch over 
the bladder, since in addition to the risk of ordinary temporary paralysis, 
this organ is especially liable to defective action when there is fever or pel- 
vic or abdominal inflammation. Diagnostic exploration can be carried out 
at the same time as catherization. 

The question of how to deal with the breasts arises in this connection. 
Generally the secretion of milk is soon arrested ; the breasts shrink, and 
seldom demand special attention. We refer to the section on " Mastitis," 
for specific information. 

The treatment of tympanites is partly operative. The distress and dan- 
ger attending tympanites are due in some measure to the great pressure 
from distention. This impedes respiration, circulation, and other functions. 
If the tension could be reduced, corresponding relief might be expected. 
Braxton Hicks advocated abdominal punctures with this intention (" Ob- 
stetrical Transactions," 1868-9), and related cases in illustration. A small 
exploring trocar is the best instrument. By it the intestine is pierced in 
three or four of the most prominent points. As Hicks says, " The pressure 
of the gas on the sympathetic ganglia and nerves, and the tension of the 
tissues which they supply, add much to the collapse and vomiting. The 
least that can be claimed for the operation is that the last moments of the 
patient can be rendered comparatively free from suflTering." We have 
adopted the plan and can speak favorably of it. It must never be forgotten 
that tympanites is not necessarily a fatal symptom ; and it may well be that 
relieving this symptom may conduce to recovery. 

Another mode by which relief from tympanites may be obtained is by 
passing up into the bowel an O'Byrne's tube. Injections of turpentine also 
are beneficial. 

Tapping or abdominal incision has been advocated by Hervieux (" L'Union 
Medicale," 1864) in some cases of serous and purulent collections in the 
peritoneum, on the same principle that is recognized in the treatment of 
pleuritic collections. He prefers the bistoury to the trocar. 

Another operative measure is intravenous injection. Tyler Smith (" Obst. 
Trans.," 1870) proposed in extreme cases of collapse to inject into the veins 
a mixture of one part of liquor ammonite to three of water, to the extent of 
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half a drachm. The case he related in support affords strong evidence of 
the value of this method. 

In the discussion on Smith's case, we submitted that a better fluid than 
ammonia to inject would be a saline solution like that which Little used in 
cholera, adding a little ammonia. It deserves consideration whether trans- 
fusion of blood might not be useful. 

Refrigeration has been strongly advocated by Thomas. It should, he 
urges, be resorted to early. The method advised is the application of iced 
water by means of a rubber coil over the entire abdomen. In a communi- 
cation to the International Medical Congress at Copenhagen, 1884, Professor 
Vincent, of Lyons, advocated this principle. He contended (1) that the 
administration of cold baths was practicable in recently delivered women 
attacked with puerperal fever ; that (2) cold baths were free from danger in 
the puerperal state ; (3) they had a certain and quick antifebrile effect in 
the sequelre of delivery ; (4) recovery from puerperal fever was the rule with 
treatment by baths of proper temperature and methodically administered ; 
(5) cold baths were indicated in all high-temperature forms of after- 
complications of childbirth, the very acute peritonitis excepted. The indi- 
cation for cold baths did not arise except where the fever was kept up, 
without notable morning remission, to about 40° Cent., when the powerless- 
ness of quinine and diffusible stimulants in full doses had been shown, and 
when, in fine, the lochia were fetid, and intrauterine injections had been 
carefully tried without bringing a fall in the febrile condition. (6) Cold 
baths should be administered at a temperature varying from 28° to 18° Cent. ; 
according to the fall secured by the first bath, given at 28° or 30°, the tem- 
perature of the subsequent baths should be reduced. (The rule was, to get 
with a cold or tepid bath a fall of from one to two degrees of the patient's 
temperature.) The method used in typhoid fever, treated by cold baths after 
the system of Dr. Brand, should be followed, with modifications. (7) The 
cold baths were repeated every three hours until the temperature had fallen 
to 38°, and stayed there, with only ascending oscillations of some tenths in 
the evening. (8) When baths of 18° or 20° Cent., repeated every three 
hours, night and day, did not bring about a notable reduction of tempera- 
ture, a large ice-bag should be placed, in the intervals of the baths, on the 
abdomen of the patient. (9) Along with cold baths and ice-bags spirits and 
tonics should be freely administered ; the patients should be fed with liquid 
or semi-liquid foods. Playfair placed the patient in a water-bed, into which 
cold water was pumped. Fordyce Barker, speaking from expei'ience, is 
adverse to the practice. Our own opinion is in accordance with that of 
Barker. 

2. Dietetic Treatment. — When fever has set in, the appetite and powers of 
assimilating nutriment fail. The question of feeding is commonly an anxious 
one. The plan of giving little and often is the best. The food must be in 
the liquid form, and not over-concentrated. Milk surpasses everything else, 
hut it is not always tolerated. Beef-tea, freshly prepared, is to be preferred 
to the numerous extracts so pertinaciously thrust upon us as indispensable and 
incomparable. Some of these are, however, unquestionably valuable. Thus 
Brand's and Valentine's essences can often be taken when everything else is 
rejected ; but it will not do lightly to try unknown things under conditions 
which constitute a dangerous experiment. Specially prepared turtle-soup i.s 
an excellent resource. 

Injection of food into the rectum when the stomach rebels and the collapse 
is imminent is a method of great value. The injection should not be bulky. 
A very useful formula is three ounces of strong beef-tea, one ounce of brandy, 
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and one drachm of oxide of bismuth. A little laudanum may be added if 
indicated. 

Stimulants, again, require to be given with discretion. Champagne, iced, 
when the stomach is irritable, is useful. We have known old port prove the 
best stimulus. Good cognac is the spirit to be preferred. The quantity 
must be regulated by the indications of the case; Robert Barnes arguing 
that as at least a portion of the alcohol introduced into the circulation 
remained unchanged, it would pro tanto act as an antiseptic as well as a 
stimulus. 

3. Medicinal Treatment. — The great indications are to counteract the 
poisonous process going on in the system ; to aid the excretory process ; to 
allay fever ; to mitigate pain ; to obviate the tendency to exhaustion. Inci- 
dentally, indications arise dictated by complications. 

Quinia combined with mineral acids is, if anything deserves the title, our 
sheet-anchor. It must be given freely in four- or five-grain doses. Various 
preparations of bark variously combined are occasionally useful. Playfair 
extols Warburg's tincture, and we can confidently endorse his recommenda- 
tion. 

Of salicylic acid we have not much experience. When we have given it 
we have been disappointed. The hypophosphites have not given us good 
results. 

Tincture of aconite given in small doses — two drops every hour alone or 
with quinia — is often efficacious in reducing the pulse and temperature. 
Fordyce Barker speaks highly of the tincture of veratrum viride used with 
the same inteuticm. But it is necessary to watch it carefully, and to drop it 
as soon as the pulse is lowered. We have been in the habit of combining 
digitalis with quinia. Digitalis is certainly safer than veratrum or aconite. 

Sedatives are commonly necessary. Where opium is indicated, laudanuni, 
acetate of morphia, or the sedative liquor, offer the best choice. They are 
best combined with the quinia and digitalis. Where medicines are not 
borne by the stomach, an enema containing twenty minims of laudanum 
with a scruple of chloral hydrate may be tried ; a third of a grain of acetate 
of morphia may be injected hypodermically. Opiates are especially useful 
in the more acute and simple cases of peritonitis. In the more advanced 
stages of fever they are not well borne. 

Purgatives are rarely indicated. Usually the bowels have been fully 
relieved before or during labor. And we have advised a gentle aperient of 
castor-oil tempered with a few drops of laudanum, or a teaspoonful of the 
compound liquorice-powder, on the second day after labor. When there is 
suspicion of fecal accumulation or of sluggish liver, half-grain or grain doses 
of calomel every two or three hours will commonly produce the most i^atis- 
factory results. When fever has declared itself, there is commonly a tendency 
to diarrhoea. It is not desirable to seek to control this at once. But, whether 
we regard this symptom as an eliminative effort or not, it is certain that when 
once diarrhcea has set in it is apt to continue as a flux, and help to exhaust 
the patient. And the drain of fluid from the circulation increases the 
already too active process of absorption. In most cases, therefore, diarrhoea 
should be controlled. At first, three-grain doses of gray powder, with an 
equal quantity of Dover's powder, is -the best remedy. Then astringents, as 
catechu, kino, cusparia, combined generally with opium, may be tried. 
Bismuth we have not found of much use except in the form of enema. 
Ferric chloride is sometimes of singular efficacy in the worst cases of fever, 
attended or not by diarrhoea. 

Vomiting frequently attends upon diarrhoea, so that these two symptoms 
call for simultaneous treatment. The remedies recommended for diarrhoea 
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are mostly serviceable in moderating vomiting. We have lost faith in hydro- 
cyanic acid ; bismuth cannot be trusted. Strychnia, combined with the 
quiuia and digitalis, we have found valuable. A copious draught of hot 
water has produced an excellent effect ; but later, ice alone, or with 
champagne, is better. If the vomiting merges into the convulsive type, 
especially with hiccough, the most effective plan is to let the patient breathe 
four or five drops of nitrite of amyl at long intervals. If the habit of 
vomiting be interrupted even for a short time, these distressing symptoms 
are more easily subdued. Cajeput oil, in doses of two or three drops on a 
lump of sugar, is sometimes useful in these conditions. 

Summary of the Discussion of Puerperal Fever. 

The following fundamental propositions may be stated : 

By the term " puerperal fever " we must understand " fever in a puerpera." 

As fevers of various kinds may assail non-puerperal persons, so they may 
assail puerpera. We must therefore abandon the vain attempt to find one 
definite puerperal fever, and we must recognize the clinical truth that there 
are puerperal fevers. 

There is, however, one constant underlying condition of all the puerperal 
fevers — that is, the puerperal constitution. This puerperal constitution is 
the soil in which all the disturbing influences work, in which noxious mat- 
ters, from whatever source, germinate; and which, without always destroying 
the individual properties of the foreign poisons, imparts to all some common 
features. It is also highly probable that, under the mutual reactions of 
ingested poisons and the puerperal constitution, new innominate poisons may 
be engendered. The puerperal fevers may be classified under the two great 
divisions of Autogenetic and Heterogenetic. 

A. The autogenetic fevers are : 1. The simple excretory puerperal fever, 
the result of endosepsis, or the arrest of the excretion of waste stuff of in- 
volution. This form complicates all other fevers. It is in itself the only 
true puerperal fever. 2. The fever resulting from absorption of foul stuff 
from the parturient canal, either from unbroken mucous surface, or by the 
open mouths of vessels, or from traumatic surfaces ; this is autoseptic. This 
form also is likely to complicate other fevers. 3. This, the proper septicae- 
mia puerperal fever, is revealed under the forms of metritis, peritonitis, 
pelvic cellulitis, thrombosis, and general toxaemia. 

B. The heterogenetic fevers, due to the reception of a poison from with- 
out. These may be subdivided into (1) the cadaveric poison, the septic stuff 
from other puerperae, animal poisons of obscure origin ; and (2) the known 
zymotic poisons, as smallpox, scarlatina, typhoid, diphtheria, erysipelas. 

All the various modes of infection recognized as acting in non-puerperal 
subjects act in the puerpera. But she is especially open to invasion by direct 
inoculation of the parturient tract; and empoisonment by the ordinary 
routes is enormously favored by the peculiar activity of the absorptive 
function of the puerpera. 

Epidemics of puerperal fever have, in many instances, been traced to 
zymotic influences, especially to scarlatina and erysipelas. Hospital epi- 
demics, especially those not marked by concurrent epidemics in the com- 
munity outside, are more commonly traced to erysipelas, cadaveric inocula- 
tion, and hospital malaria. 

Pathological anatomy fails to differentiate the fevers. The most distinctive 
anatomical' changes are those seen in pelvic inflammations and thrombotic 
fevers. In cases of various origin the anatomical changes may exhibit 
close similarity. This constancy of pathological effects illustrates the propo- 
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sition that all the fevers acquire some common character from the underlying 
puerperal constitution. 

In the cases of general toxsemia, the pathological changes are rarely 
limited to particular organs or tissues. In many cases several organs and 
tissues are affected. The most common conditions in fatal cases are suppu- 
rative peritonitis, uterine phlegmasia and lymphangitis, metastatic abscesses 
in liver, spleen, kidneys, lungs, and serous inflammations. Less frequent 
conditions are synovial inflammations, diffuse cellular inflammations, and 
sloughing, pneumonia, ophthalmia. 

The symptoms at the onset of a puerperal fever rarely indicate with pre- 
cision the source or nature of the fever. Most are ushered in by the comraou 
signs of tox!?emia. Differentiation, or the identification of the particular 
poison at work, is established sometimes by watching the clinical evolution 
of the disease, by the antecedent history, by search into the surrounding 
influences; and not seldom the problem baflfles solution. "We must, then, 
be content with the general fact that we are dealing with a puerperal fever. 

The lesson of paramount importance drawn from the history of puer- 
peral fevers is to pursue keenly the study of the causes and the modes of 
infection. In this study lies the secret of successful prophylaxis. Medical 
treatment of the severer forms of puerperal fever is proverbially disap- 
pointing. But we may hope to stamp them out. It is a case that calls for 
the widest and the most minute applications of the resources of hygiene. 



CHAPTER XXIY. 



THE ARMAMENTARIUM OBSTETRICIUM. 

It is useful to describe the instruments and other means at our disposal 
before describing the cases which call for their application. 
At the head of all obstetric instruments is the obstetric hand. 
The contents of the obstetric bag. 

A. Instruments to save the child. Conservative. — 1. Lever, 
superfluous. 2. A long double-curved forceps. 3. Robertson's or other 
contrivance to return prolapsed funis. 4. Richardson's or Ribemont-Des- 
saigne's apparatus to restore the child from asphyxia. 

B. Instruments to reduce the bulk of the child. Sacrificial. — 
5. A craniotome or perforator. 6. A crotchet. 7. A craniotomy-forceps or 
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B.vRXEs's Hyi>j!ostatk' Bags and Sykinge 



cranioclast. 8. A cephalotribe. 9. A strong wire ecraseur and embroyot- 
omy scissors. 10. Ramsbotham's or Brauu's decapitating hook. 11. A 
blunt hook slightly flexible. 
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C. For Cesarean section and restoring perineum. — 12. Bistoury, 
director and scissors for laparotomy; sutures; ligatures; needles; needle- 
holder; artery-forceps. For Porro's operation : Koeberle's serre-na3ud, Cin- 
trat's ligateur, or an elastic band. Sydney Jones's ovariotomy clamp-for- 
ceps to seize the bleeding edges of the uterine wound. 

D. To INDUCE OR accelerate LABOR. — 13. A blunt-e«ded straight bis- 
toury to incise the cervix in cases of occlusion, extreme contraction, or cica- 
trization. 14. A Higginson's syringe with a flexible uterine tube nine inches 
long, or, better, a grooved glass tube on Neugebauer's model, for injecting 
hot or cold water or styptics, or for antiseptic irrigation. This also serves 
to expand, 15, a set of Barnes's hydrostatic dilators. 16. Three or four 
male elastic bougies, Nos. 8 and 9. 17. A flexible male catheter or a glass 
catheter. 18. A porcupine quill to rupture membranes is useful. 19, Scis- 
sors and thread. 

E. To RESTORE THE MOTHER. — 20. A hypodermic syringe to hold 60 m. 
21. A transfusion apparatus. 

F. Medicines. — 22. Chloroform or ether for anaesthesia. Ether for sub- 
cutaneous injection. 23. Chloral. 24. Laudanum. 25. Nitrite of amyl. 
26. Nitro-glycerine ; some may be carried in Martindale's capsules. 27. 
Ergot of rye. 28. Perchloride or persulphate of iron. Tincture of iodine. 
29. Carbolic acid. A solution of mercuric chloride of definite strength, 1 
in 20, so that by adding 100 parts of water we get a solution of 1 in 2000 
for use. 30. Vaseline with carbolic acid, 1 in 20, or boracic acid. This 
may be carried in an artist's color tube. Cold cream, lard, oil, may be 
impure, and should be rigorously discarded. 

We may now consider briefly what are 

The Essentials of Effective Instruments. 

The Forceps. — A true long forceps is one which, whilst seizing the head 
at the pelvic brim, has its lock and handles clear outside the vulva. The 
model in most general use is probably Barnes's. This has a moderate head- 
curve, a moderate pelvic curve, and straight handles. The forceps known 
as J. Y. Simpson's, still used, is really a short, or at best an intermediate, 
forceps. 

The forceps should be plated with nickel to prevent rust. 

The Invention of the Midwifery Forceps. — Dr. Aveling has, in his " Memoirs 
of the Chamberlen Family," settled this question as nearly as it is possible to 
do so. In 1869, William Chamberlen and his wife fled, with other Huguenots, 
from Paris and landed at Southampton. They had two sons — Peter the 
elder and Peter the younger. Peter the elder, who w'as born in Paris, there 
is the strongest circumstantial evidence to make us believe was the inventor 
of the midwifery forceps. The invention has been very generally attributed 
to Dr. Peter Chamberlen, the son of Peter the younger, but Dr. Aveling has 
shown this to be an error. Great confusion has resulted from the fact that 
the three Peters were all alive at the same time, and two of them were 
brothers. The instruments used by the Charaberlens are in the possession 
of the Royal Medical and Chirurgical Society of London. 

Since the introduction of the forceps two principal types have ruled, and 
recently a third type had been added. Each has undergone numerous modi- 
fications, more or less important. Indeed, so many have been the inventors 
of varieties of forceps that Pajot wittily observed " that he does not reproach 
a man for having invented a forceps, since that might happen to anyone." 
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Type the First. — The characteristic of this is that it possesses one curve 
only ; the blades are curved to seize the head. The chief feature of this type 
is that the whole instrument is essentially short, adapted to seize the head 
when low in the pelvis. It is commonly called " the short forceps." This 
type prevailed generally in this country until Smellie's time ; and, indeed, 
with rare exceptions, until quite recently. 

Type the second is marked by the introduction of the pelvic curve. It is 
thus adapted to follow the curve of the sacrum and the axis of the pelvis to 
the brim. The advantage is enormous, since it admits of seizing the head 
high in the pelvis and even in the strait. It wag introduced in France by 
Levret, in 1747. It has become the classical French forceps. It was 
introduced in England by Smellie, in 1752, and used by some of his con- 
temporaries. 

Type the third is distinguished by the introduction of a third curve, the 
perineal. 

Hermann, of Berne, added a curve to clear the perineum. This curve is 
made in the shanks. It does not well admit of axis-traction, the great object 
of the third curve. 

The great share in the invention of the modern type of axis-traction 
forceps must be awarded to Aveling, who exhibited the first true sigmoid 



Fig. IfiS. 




Aveling's Sigmoid Axis-traction Forceps. 

curved forceps to the Obstetrical Society on the 4th of March, 1868. This 
forceps is figured (Fig. 1G8). The perineal curve is provided in the handles, 
which serve for traction. _ 

Tarnier's axis-traction forceps in its first form was made known in 18 < 7. 
He produced a number of modifications in it before settling the latest — 
possibly not to be the last— model (see Fig. 169). 

It is distinguished from Aveling's by the perineal curve being provided 
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with special traction-bars attached to the lower ends of the fenestras ; the 
handles themselves, having first served to introduce the blades and adjust 
them to the child's head, thenceforth merely serve as index-needles, showing 
the progress of the head, by rising upwards towards the abdomen in pro- 
portion as the head traverses the pelvis in Carus's curve. 

The principles on which a true forceps acts are so important to be rightly 
understood, that we give Tarnier's illustrations. His argument applies in 



Fig. 169. 




Taunier's Axis-traction Forceps. 



fundamental truth to all forceps, but it proves that the great object of axis- 
traction can only be well carried out by the adaptation of the perineal curve. 
Tarnier claims three distinctive advantages for his instrument : 

1. It is the best adapted to draw in the pelvic axis. He illustrates this 
proposition in the following manner (see Fig. 170) : 

" The figure represents an application of the forceps at the brim. The 
line A B indicates the axis of the opening which the head must traverse, and, 
therefore, the direction the tractions must take to be correct. But when the 
operator pulls upon the handles of the forceps, the tractions he makes are 
converted into a force represented by the line a f. Supposing that these 
tractions equal 40 kilogrammes, and that they be represented by the distance 
A M, and we construct upon this line a m the parallelogram of forces a d m x, 
we find that the traction A M is decomposed into two forces — the one, A d, 
which tends to lower the head in the direction of the axis of the brim ; the 
other, A N, representing a vicious pressure which falls upon the pubes. Now, 
the lines a m, a d, a n present diflferent lengths, which are expressed by the 
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numbers 40 30, 26, in round numbers. Therefore, in pulling upon the 
handles of the classical forceps with a force of 40 kilogrammes one tends to 
lower the head in the direction a d with a force of 30 kilogrammes only 
whilst involuntarily the pubes is subjected to a vicious pressure of 26 kilo- 
grammes. It must be understood that in this calculation I have taken into 
account simply the forces and the pressures arising out of the act of the 
operator, neglecting those which proceed from the natural action of the 
mother s tissues." 

He thus demonstrates that it is impossible to pull in the axis of the upper 
strait or brim, and to avoid vicious pressure by grasping the handle of the 
ordinary forceps. Those who object to Tarnier's forceps insist that, by the 
well-known manoeuvre of pulling on the handles with one hand, and at the 
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same time pushing back upon the shanks with the other, the direction of 
the traction is changed to that of the axis. We are convinced, from long 
practice and many close observations, that the correction thus obtained is 
inconsiderable, and that Tarnier's demonstration is true. 

Tarnier next applies a like method of demonstration to the action of the 
ordinary forceps in the cavity and outlet, showing that in these cases also 
there is waste of force and vicious pressure. To a less extent than in the 
case of the brim, his argument is sustained. 

2. The traction-force is applied as nearly as possible to the centre of the 
child's head. This is a main condition of axis-traction, and it does not im- 
pede the rotation of the head. It insures a great economy of force. 

3. An index-needle is provided, which serves to indicate the advance of 
the head, and to guide the direction of the traction-force. This index is 
constituted by the handles of the forceps, w^iich rise as the head descends in 
the pelvis, following the curve of Carus. 

In his first forceps Tarnier adapted the perineal curve to the handles 
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themselves as well as to the traction-bars. This rendered the introduction 
and working of the instrument difficult. It is obvious that, traction being 
made by the special curved traction-bars, the perineal curve of the handles 
of the forceps is superfluous. Accordingly Tarnier has abandoned it. His 
last model has the handles straight, as in the classical forceps. This arrange- 
ment makes it more easy to adjust the blades, gives more room for work- 
ing the traction-bars, and the handles serve as more precise index-needles. 
We have used this model several times with the greatest satisfaction. 

Upon the whole, we think the index-needle principle may be dispensed 
with. The main advantage of axis-traction can be secured by giving the 
perineal curve to the handles, which serve for traction. We may trust to 
the sentient hands to determine the progress and position of the head, and 
the direction in which traction is to be used. 

Many modifications of Tarnier's forceps have been proposed, notably by 
Lusk and A. R. Simpson. 

We have used Simpson's, which the Professor lengthened at our sugges- 
tion, and find it work well. But we are unable to find any definite improve- 
ment upon Tarnier's last model. 

We must also notice the two forms of lock which bind the blades of the 
forceps when adjusted to the head. These are known as the English and 
the French locks. The first consists in the fitting of one shank into a notch 
in the other. The French lock consists in a projecting button on one shank, 
on to which a notch in the shank of the other blades slides. When adjusted, 
the lock can be fixed by screwing down the button. The French lock has 
many advantages. 

Many ingenious modifications of the forceps have been contrived, under 
the idea of substituting machinery for the hands to execute the traction and 
extraction. Pulleys working between the forceps applied to the head and a 
fixed point outside the body have been the chief means. The force used is 
regulated by a dynamometer. The contrivances of this order are chiefly 
associated with the names of Chassagny, Joulin, Pros, Poullet, Tarnier. 
The force used is for the most part continuous and uniform, not intermittent 
and variable as when manual force is used. Most of these apparatuses are 
described and figured by Charpentier. We do not enter upon details con- 
cerning them, since they are not likely to come into use. Indeed they have 
made little way in France. Some objections are obvious: 1. To substitute 
machines for the hands is to abandon intelligent observation and regulation 
of the progress of the labor and the forces employed which the hands alone 
can supply. 2. The blades may slip from the head without warning. 3. 
The lateral or leverage action which so much economizes traction force and 
lessens pressure upon the pelvic walls is lost. Experience of deliveries by 
machinery has not given good results. 

The craniotome or perforator must be straight and powerful. Old- 
ham's is a very eflacient instrument. The instruments known as " Smellie's " 
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Tarnier's PEKroitATOii. 



and "Naegele's" are weak and inefiicient. All perforators curved in the 
blades are bad. It is difficult with them to strike the cranium in exact per- 
pendicular, an essential condition to avoid deflection at a tangent, and to 
prevent the head rolling over under the impact of the instrument. 

Fig. 171 is a form of perforator used by Tarnier. It is easier to use when 
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the head is movable above the brim than the spear-headed perforator and 
it makes a good aperture in the cranial vault. ' 

In Germany, France, and Italy trepan-perforators have found favor 
We have tried one of the best. Professor Martin's, of Berlin. The objec- 
tions are, first, that in the most difficult cases the trepan takes up too much 
room to be applied accurately; secondly, the opening made by it in the 
cranium is insufficient, and the vault or arch of the cranium is not suffi- 
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Simpson's Basiiast. 



ciently broken up to admit of easy crushing in. Oldham's perforator will 
run up in the merest chink, and break up the crauial vault enough for all 
purposes. 

Fig. 173. 




Tarnier's Basiotkibe. 



The instrument is composed of four pieces : 1st, the left blade, B. 0 : 2il, the middle blade, or perforator, 
B.M; 3d, the right blade, B.D; 4th, the compressing screw, V. Ai and A2 show the locks. C is the catch to 
unite the left blade to the middle blade. 



The most unyielding part of the skull is the base. To break up this 
several instruments have been contrived. Hubert, in 1860, proposed an 
olive-shaped screw at the point of a long steel rod. This first perforated 
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the vault, and then was passed on to the base and screwed in at this part. 
An unfenestrated blade, passed over the head, received its tip, the point of 
the screw, when this had pierced through the base of the skull. In 1865 
Guyon j^ractised intracranial cephalotripsy by means of an instrument 
consisting of a trephine which perforates the vault, of a second smaller 
trephine which, guided by a stiletto to the base of the skull, saws out a 
disk ; several disks may be so removed, and then a light cephalotribe crushes 
in the head easily. This works effectively. 

A. E. Simpson's basilyst, as its name implies, is intended specially to 
break up the base of the skull, and thus more completely to secure reduction 
of the bulk of the foetal head. The basilyst is made to perforate the cranial 
vault, and then to traverse the cranial cavity and perforate the base. As 
will be seen by comparing the figures, its perforating end is conical and of 
similar shape to Tarnier's perforator. 



Flu. 174. 




Tak-Mki!"*; Hasiotiuhe ; the pieces all vnited. 



"The depth to which it can be screwed in is determined by the shoulder, 
which projects all round the base of the screw ; and in a case where a small 
trepan-like opening is desired, all that the operator has to do is to screw it 
in up to the shoulder, and then withdraw it. Ordinarily, however, a wider 
gap is required, and then the operator will compress the handles so as to 
separate the points and expand the aperture to the requisite extent." 
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Tarnier's basiotribe is a combination of the perforator with the two blades 
of the cephalotribe. 

The instrument has the following dimensions and weight : The length is 
41 centimetres ; the breadth from one side to the other, when articulated, is 
4 centimetres; the weight is 1200 grammes. The instrument is applied'in 
the following manner: The middle blade is made to perforate the cranial 
vault, and then held while the smaller or left blade is applied and screwed 
up on to the middle blade ; the right or larger blade is then applied and 
screwed up on to the other two blades. The instrument is then united as 
shown in Fig. 174. 

The advantages are, that the instrument cannot slip off the fcetal head 
during the crushing, and that the crushing is much more complete than when 
done by the ordinary cephalotribe. The overlapping of the right blade, 
which is the last to be applied, secures thorough crushing of the head and 
prevents slipping. 

The craniotomy forceps or cranioclast should have the prehensile 
portion of the blades very slightly curved, duck-billed, and so made as to 



Fig. 175. 




Fancourt I!aum;s'.s Axis-traction Cki'iiai.otbihe. 



grip with the fenestrse perfectly parallel. Thus made, the bone and scalp 
being seized over a large surface, there is little fear of breaking and tearing 
away. It must be made of two distinct blades, joined by a French lock after 
adjustment, and adapted with a compressing screw at the extremity of the 
handles, so as to save fatigue in compressing and to reserve the operator's 
strength for traction. Barnes's and Hall Davis's work well. Braun's is 
too much curved in the blades to take an equally diffused wide grasp.' 

' We think it desirable to make a correction. Charpentier (p. 818) says: " Barnes 
di'crit ainsi son proc«'de ; il se sert du cranioclaste de Braun." There are essential 

47 
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The Cephalotribe. — It should be long enough to seize the head above 
the brim ; stout enough not to " spring" or bend under powerful resistance; 
slightly incurved at the prehensile end and roughened inside the blades. It 
should be provided with a compressing screw at the handles to secure the 




Braun's Decapitatok. 



The continental models are mostly unnecessarily bulky. Kidd's model, a 
straight one, is good. Fancourt Barnes's is a most efficient improvement. 

Fig. 177. Fig. 178. 




Dessaigne's Embryotome. Dessaigke's Emuryotomb 



The instrument is made lighter without losing strength by the blades being 
fenestrated (see Fig. 175). We can affirm from experience that it works well. 
It is longer than any other English cephalotribe, and is easily adapted to the 

differences between Barnes's and Braim's instruments. Barnes's was modified from 
Simpson's. It was made by him with successive improvements in 1862, 1863, and 
1864. It might be further improved by giving it a slight perineal curve. 
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head above the brim. The perineal curve enables the operator to seize the 
head in its transverse diameter, thus preventing the blades from slipping 
backwards, as the ordinary cephalotribes are apt to do during the crushing 
of the head. Tarnier has also adapted the perineal curve to the cephalotribe. 

Reduction of the head-globe by lamination or slicing is a thoroughly 
scientific operation. It has been practised by Barnes and Tarnier. 

A powerful embryotomy scissors is sometimes useful for decapitation, and 
for dividing the spinal column in cases of advanced evolution. 

Ramsbotham's decapitating hook has a moderately cutting inside edge. 
It is an efficient instrument. In Germany and Italy Braun's blunt hook is 
preferred, perhaps with reason. It is twelve inches long ; the greatest width 
of the hooked part is one inch ; the stem is from four to five times as thick. 
Lazzati introduced a gentle curve into the stem near the hook. 

An improvement on these hooks will be found in Dessaigne's embryotome 
(see Figs. 177, 178). 

Ribemont-Dessaigne's embryotome is an ingenious instrument which en- 
ables a cord to be passed over the neck or trunk of the foetus when it is 
wished to perform decapitation or detruncation. The part b is passed over 
the foetus in the same manner as Ramsbotham's decapitator; the part c 
is passed up to meet B, into which it is fixed by the clasp d; the conductor 
A E then draws the cord through the instrument so as to leave two free ends. 
These ends being drawn to and fro in the manner of a chain saw quickly 
and easily bisect that portion of the foetus embraced by the embryotome. 
The instrument is easier to apply and easier to manipulate than the ordinary 
decapitator. 

Barnes's Hydrostatic Bags. — Many defective models are sold. There 
should be a series of three. The general shape is that of a fiddle. The 
upper border should be slightly concave, so that the head-globe may rest in 
the concavity. The sides should be concave, so as to be embraced by the 
cervix, thus obviating slipping into the uterus or back into the vagina; the 
distending force is thus expended upon the crevix with slightly superior 
force at the ora internum and externum. They should be made of good 
India rubber. They are introduced by help of a sound, which, fitting into a 
small pouch near the fundus, carries the bag up into place. The permanent 
sound running in the centre of the bag, which some have thought an im- 
provement, is really a fault (see Fig. 167). 

To carry the whole of the foregoing armamentarium in one bag would be 
generally inconvenient. The best plan is to stow in one bag the instruments 
and medicines most frequently needed, including the essentially conservative 
appliances. These are : the forceps; Robertson's instrument to replace the 
funis; an apparatus to restore the child from asphyxia; bistoury and scis- 
sors; sutures; ligatures; elastic bougies; elastic or glass catheter; Higgin- 
son's syringe with Neugebauer's glass uterine tube; the hydrostatic dilators; 
a hypodermic syringe; Aveliug's transfusion apparatus. 

Medicines: chloroform or ether; ether for subcutaneous injection; tinct- 
ure of opium; nitrite of amyl; ergot; perchloride of iron, solid; carbolic 
acid, 1 in 5, for dilution; bichloride of mercury, solution, 1 in 20; carbol- 
ized vaseline. 

The things specified do not occupy much room. They will carry the 
ohstetrist through most of the emergencies of labor. When it becomes a 
question as to sacrificing the child, there is generally time to send for the 
sacrificial instruments, which may be kept in a separate case. 
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DYSTOCIA : DEFINITION ; DESCRIPTION. DISTINCTION BETWEEN SYMPTOMS AND CAUSES ; 
THE SIGNS; THE CAUSES. ANALYSIS OF DERANGEMENT OF THE THREE FACTORS 
OF LABOR : (1) DISORDER OF THE EXPELLING FORCE; EXCESS, DEFECT; FROM 
FAULT IN THE PASSAGES, SOFT PARTS, CERVIX UTERI, VAGINA, VULVA, UTERINE 
TUMORS, EXTRA-UTERINE TUMORS, PROLAPSE OP THE UTERUS; HYPERTROPHIC 
ELONGATION OF THE CERVIX ; PREGNANCY IN ONE HORN OF .BICORNUTE UTERUS. 
(2j DEFORMITIES OF SPINAL COLUMN AND PELVIS ; THE RICKETY PELVIS ; OSTEO- 
MALACIC PELVIS ; TRANSVERSELY CONTRACTED PELVIS ; KYPHOTIC PELVIS ; FUN- 
NEL-SHAPED PELVIS ; SPONDYLOLISTHETIC PELVIS ; OBLIQUELY OVATE PELVIS; 
THE THORNY PELVIS ; TUMORS ; FRACTURE ; THE SPLIT PELVIS. (3) FROM FCETUS : 
MALPOSITIONS ; PATHOLOGICAL CONDITIONS. CLINICAL CLASSIFICATION OF CASES 
OF DYSTOCIA ; IMPACTION ; ARREST. 

The term " Dystocia" comes down to us from Hippocrates. Dystocia 
stands in contrast with Eutocia. In the chapter on labor the meaning 
attached to the word " eutocia" has been sufficiently illustrated. Definitions 
or complex states are difficult, if not impossible. The more we endeavor to 
fulfil the great desideratum of a definition, to be concise, the more shall we 
be wanting in precision. We may, however, usefully accept the following 
propositions as generally true: " Eutocia is labor proceeding smoothly and 
terminating favorably under the natural forces." On the other hand, dystocia 
may be defined or described in the Avards of Harvey : "Fit partus difficilis et 
lahoriosus quod nec modo neque ordine debito res peragatur, aut pravis ali- 
quibus symptomatibus impediatur." To this may be added labors requiring 
assistance. 

The problem of dystocia is often needlessly obscured by confounding defi- 
nition and symptoms with causes. The surgeon, at the bedside, must pursue 
the clinical and analytical method, if he would solve the problem in a man- 
ner useful to the patient. He must carefully observe the symptoms, sub- 
jective and objective, and then proceed to weigh their significance and trace 
them to their causes. 

We start, then, by observing the course of the labor. The points for 
observation are: (1) the time spent in the process ; (2) the character of the 
pains; (3) the effects upon the system generally. In this way we shall 
determine whether or no the case is going on smoothly, or if the woman is 
drifting into danger, and what are the symptoms that dictate the necessity 
for interfering. 

Having arrived at the conclusion that help is needed, we then search for 
the cause of the dystocia; and remembering that dystocia may arise from 
error in any one or more of the three factors of labor — that is, of the body 
to be expelled, of the resisting force or of the expelling force, or from a loss 
of correlation between these factors — we may, by careful investigation into 
the conditions and relations of these factors, hope to arrive at precise indica- 
tions for treatment. 

The scheme of this chapter, then, will be : (1) to describe the symptoms 
of dystocia ; (2) to study the causes according to a systematic classification 
based upon the deviations from the standard characters of the several 
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factors of labor ; (3) then to revert, in conclusion, to the clinical classifica- 
tion of cases of dystocia. On this principle, then, we shall first study the 
defects or disorders of the expelling force ; next, the difficulties arising from 
unfavorable conditions of the parturient canal, whether in its soft or bony 
elements; and, thirdly, the difficulties that arise from the foetus, whether 
from disproportion, malposition, or other complications. 



A. The Signs of Dystocia. 

The general signs are : Pain, aflTecting the heart's action ; a kind of shock ; 
irritability of temper ; anxiety; restlessness; continuous pain, exacerbated 
on return of the uterine contractions ; tenderness on pressure upon the 
uterus; the uterine contractions assuming a peculiar abortive or fleeting 
character — that is, having a wearing, irritating eflfect upon the system, and 
leaving a sense of having been of no use in advancing the labor—" they do 
no good." The woman, instead of aiding " the pains" with a cheerful will, 
dreads their return, is careful not to add force to efforts which she feels will 
be useless and which exhaust her strength. If with these symptoms the 
pulse rise to 100 or more, and maintain a high rate during the intervals of 
uterine contraction; if there be a hot dry skin or profuse perspiration, a 
scanty secretion of high-colored urine or vomiting, which is now of ominous 
import, being no longer the result of healthy reflex excitation, but of pros- 
tration and metastatic or perverted nervous action, there is obstructed labor. 

The Local Signs. — When, in addition, tactile examination discovers 
great tenderness and heat of the vagina, tumid or unyielding state of the 
OS and cervix uteri, continuous rigidity of the uterus, spastic contraction in 
the intervals of the pains (Braxton Hicks), stationary position of the foetus, 
increasing tumefaction of the scalp or other presenting part, and exudation 
of a yellow serous discharge, there is dystocia. The surgeon is called upon 
to act. His first duty is, plainly, to discover the cause of the dystocia; the 
second, is to study and to apply the proper remedy. 

The element of time must be considered. Dystocia, it is true, cannot be 
indicated by the clock. Although the signs enumerated are not often devel- 
oped in a few hours, estimates based upon time are mostly fallacious. It is 
difficult to tell with any preciseness when labor began, so as to obtain a point 
of departure for calculations. Lingering during the first stage is not gen- 
erally attended by much constitutional or local disorder. But, generally, 
the signs of dystocia will not be long deferred after the rupture of the mem- 
branes. Then, if severe pains continue to recur, and the labor makes no 
satisfactory progress, the question of giving help becomes urgent. 

B. The Causes of Dystocia. 

We first inquire: Does it lie in disorder of the expelling force? The 
expelling power may be faulty in two principal ways : in defect or in 
excess. 

Defect of expelling power may vary in degree. There may be enough to 
drive the child through slowly, tediously, constituting lingering labor. 
There may be power enough to drive the child a part of the way, when the 
force flags or ceases. This is what is understood by inertia. The term is 
relative. 

If, after some hours, the signs of dystocia not being developed, we find the 
labor at a standstill and the pains deficient, and if, on internal exploration, 
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we are satisfied that the pelvis and soft passages ofier no obstruction, if the 
fretus present favorably and offer no obstruction from disproportion, we 
infer that the fault lies in defect of expelling force. The history of previous 
labors will serve to solve the question of pelvic deformity. 

Inertia is compensated for in two ways : by adding force d tergo, and by 
applying force d fronte. Putting aside oxytocics, the objections to which 
will be set forth presently, we will only state here that vis d tergo is best 
applied by "expression," and vis d fronte by the forceps. 

Excess of Expelling Power. — This may be inferred if the contrac- 
tions are strong and regular and yet fail to propel the child. Excess of 
expelling force may be the result of undue call upon the diastaltic function 
in answer to undue resistance. It implies, then, a want of correlation 
between the factors of labor. It is therefore necessary first to determine if 
there be obstruction ; and if this cannot be readily removed, the rational 
course will be to moderate the driving force, lest injury to the soft parts or 
to the foetus result. By the judicious use of epichontocics, as chloroform, 
nitrite of amyl, or chloral, violent action of the uterus may be subdued, and 
time given for the application of vis d fronte, should this be called for. 

Dystocia from Fault in the Passages or Undue Resisting 
Force. — The fault may lie in the condition of the soft parts, or in that of 
the bony canal. It is convenient in the first place to enumerate the diffi- 
culties that arise from the soft parts. The first obstruction is encountered at 
the cervix uteri. This refuses to expand to receive and transmit the child. 
There may be rigidity. The os externum is felt hard, as a tight ring, un- 
yielding under strong driving force. This condition is due in some cases to 
hypersemia, hyperplasia, or hypertrophic induration. This is especially the 
case in pluriparse. It may be simply spasmodic, the result of loss of harmony 
between the expelling and resisting forces. This is metastatic nervous action, 
or perverted polarity, the excess of contractile energy being transferred from 
the fundus uteri to the cervix. This occurs not unfrequently in primiparse. 
A frequent cause is premature escape of the liquor amnii, so that, the natural 
dilating factor wanting, the presenting part of the child comes to press 
directly upon the cervix. 

Other obstructive conditions are : swelling of the cervix from thrombus, 
a fibroid tumor, cancerous degeneration. A condition commonly described, 
but very rare, is occlusion of the os by a false membrane (ISTaegele). Occa- 
sionally, it is very difficult to make out the os uteri ; there is nothing but a 
smooth surface at the vaginal roof. But with care and patience a small 
dimple will almost always be found, which represents the os. In one case, 
although the lips of the os could be distinguished, a thick membrane was 
continuous with the circumference, completely closing it. This membrane 
we concluded to be formed by chorion and amnion, which had become closely 
adherent to the lower zone of the uterus. In a case under Dr. Fancourt 
Barnes, at the British Lying-in Hospital, of a young primipara, there was 
complete atresia of the vagina from one inch of the vulva upwards, except- 
ing a minute canal, admitting a probe with difficulty. When in labor, no 
presentation could be felt through this obstruction. It was dissected up by 
the knife, and the uterus reached. The dilatation was enlarged by stretching 
with the fingers ; a living child Avas delivered by forceps. Notwithstanding 
the severe injury inflicted, the patient made a good recovery. Beyond a 
history of scarlatina when a child, no fact bearing upon the atresia was 
elicited. 

Although it can rarely occur that dystocia is due to one simple cause — 
for any one cause is almost sure to entail other disturbances, so that dystocia 
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is almost necessarily a complex condition — it is convenient to trace separately 
the methods of treating the dystocia that arises from fault in the soft passage. 

In the first place comes the question of how to act when there is inertia. 
This raises at once the question of the uses and dangers of ergot and other 
oxytocics. We seek by this aid to excite the uterus to more vigorous action. 
Before resorting to them, it is of vital importance to determine first the 
whole conditions of the labor, the individual state of each of the three 
factors, and their correlations. Before whipping up the uterus to increased 
exertion, we must be satisfied that there is no obstacle in front so great that 
reasonable increase of driving force will not overcome without injury. We 
must be sure that there is no marked rigidity along the parturient tract, no 
distortion or contraction of the pelvis, no disproportion or malposition of the 
foetus, or other obstructive complication. This postulate is not always easy 
to obtain ; and error or miscalculation may entail serious, even fatal, con- 
sequences. This is one objection to ergot. There are many others. The 
case, once entrusted to ergot, is likely to be beyond our control. We have 
evoked a brutal power like that given to Frankenstein. Ergotism, like 
strychnism, will run its course. If it act too long or too violently, you can- 
not help it. You may try epichontocics, as chloral, nitrite of amyl, or 
physostigma, but these may fail. The ergotic contraction of the uterus 
when characteristically developed resembles tetanus. Then woe to the 
mother if any obstacle should delay the passage of the child. And woe to 
the child if it be not quickly born. The ergotic contraction does not observe 
the physiological character of alternating diastole, systole, and repose — con- 
ditions necessary to the orderly circulation of the blood through the uterus, 
placenta, and foetus. 

Again, ergot may cause such vehement reflex straining that, the glottis 
being too long closed, rupture of air-vessels ensues, entailing emphysema of 
the neck, and perhaps extending widely. This we have seen several times. 
Another accident is the possibility of ergotic poisoning producing gangrene. 
This effect, well known in Germany from eating ergotized bread, is not un- 
known in obstetric practice. Dr. Begg relates a case ("Lancet," 1870) of 
a young woman who took 65 grains of ergot during labor. Signs of exten- 
sive peripheral gangrene set in, ending in the amputation of both legs and 
arms, and, strange to say, survival. Lastly, McOlintock and others contend 
that ergot exercises a direct toxical effect upon the foetus. Quinia is open 
to less objection, but it cannot be depended upon. 

If it be urged that accidents are exceptional and overdrawn, and that 
innumerable cases may be opposed to them in which no injury could be 
traced, the reply is that these accidents have occurred, and. that we cannot, 
when giving ergot, be sure that a catastrophe of the kind will not happen 
again. Should we not prefer to use w-eapons that will obey us, that will do 
as much, and not more than we desire? 

There are such weapons, and, in competition with these, there is no excuse 
for resorting to ergot. There are means w'hich, used singly or in combina- 
tion, will rarely fail to accomplish what is wanted with all the precision, 
safety, and certainty that science can demand. Thus they differ from the 
brutal, intractable action of ergot; they admit of precise adaptation, in time 
and degree of force, to the peculiarities of the case in hand. Various means 
come successively and gradually into use according to the measure of the 
difficulty to be overcome. Thus, in the minor degrees of simple inertia, 
compression of the uterus by the hands, pushing the contents down in the 
axis of the pelvis, may suffice. We may sometimes succeed in exciting the 
uterus to contract by passing a flexible cathether or bougie into the uterus, 
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SO as to reach the fundus. It is au application of the labor-provoking agents 
to the acceleration of labor. 

To overcome rigidity in the first stage several methods are described and 
practised. Chloroform is often of signal service. It acts by annulling the 
sense of pain, and by restoring the equilibrium of the nervous system, by 
removing disturbing influences that divert the nerve force from its proper 
distribution ; the sphincteric spasm relaxes, the body of the uterus contracts 
as it ought to do, and the labor proceeds. Tincture of opium or Hoffman's 
anodyne in half drachm doses, separately or combined, are almost equally 
efficacious. Chloral is sometimes superior to opium. It produces uncon- 
sciousness without stopping uterine contractions. It may be given in fifteen- 
grain doses every fifteen minutes, until the desired action is observed. But 
this caution we insist upon : not to exceed four doses. Another mode of giving 
chloral is to inject half a drachm into the rectum by enema. 

Tartar emetic was at one time much used. It has occasionally answered 
our expectations ; but we prefer means more certain and less distressing. 

Bleeding is out of fashion. In this country few men are in a position to 
speak of its use in this connection from experience. We are among the 
few. In some cases of robust florid women, struggling strongly by reflex or 
semi-voluntary straining in aid of powerful uterine action, the abstraction of 
ten ounces of blood from the arm has been quickly followed by complete 
relief. The rigid cervix expanded easily, and possibly eff'usions were 
avoided. But the cases where it is wise to resort to venesection are rare. 

Warm baths might be useful ; but the inconvenience attending their use 
puts them out of the list of available remedies. The best method of using 
hot water is by vaginal irrigation. A stream of hot water is kept up for a 
few minutes, taking care that the tube does not enter the cervix uteri. 

The most certain of all methods is water-pressure applied by means of 
Barnes's hydrostatic bags. By this means, not only is the natural force 
which expands the cervix closely imitated, but the diastaltic function is 
roused, and healthy, orderly uterine contraction is excited, if there be the 
proper reserve of nervous energy. If this fail, then we put on the vis d 
fronte by the forceps. There is no violence ; all the physiological require- 
ments are respected. We help nature after her own dictates, and exactly 
to the measure of her need. In some cases, in which the second stage of 
labor is somewhat advanced, the cervix may sometimes be dilated by the 
hand. Two or three fingers are insinuated within the os, so as to form a 
conical wedge. This wedge is gently and gradually pushed forward into the 
cervix, and, widening as it goes, the cervix yields. This wedge has the 
advantage of being a sentient force. It tells you what it is doing, and con- 
veys information as to how you should proceed. Sometimes, indeed, you 
learn this : the fingers with their hard joints make a painful and irritating 
wedge. As it proceeds, it is apt to renew the spasmodic contractions we have 
taken pains to allay. If the head is pressing upon the cervix, it may be 
useful to help the dilatation by hooking down the anterior lip with one or 
two fingers, holding the os open, as it were, to allow the head to engage in 
it. But this application is limited. What is called manual dilatation of the 
spasmodic cervix should be abandoned, except in the case of spasmodic con- 
traction after expulsion of the child — as, for example, when the placenta is 
retained, or clots are filling and irritating the uterus. 

Water-pressure is the most natural, the safest, and the most effective agent. 
An OS uteri that will admit one finger will admit No. 2 dilator in the collapsed 
state. The introduction is eflfected by inserting the point of the sound or 
any convenient stem into the little pouch at the end of the bag; the bag is 
then rolled round the stem, lubricated with a little soap, and — guided by the 
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forefinger of the left hand — slipped into the cervix. Sometimes it is easier 
to seize the bag by a long speculum-forceps. When the bag is carried so far 
that the narrow or middle part is fairly embraced by the cervical ring the 
sound is withdrawn. Water is then pumped in gradually, so as to distend 
the bag until it is felt tightly gripped by the os. Then wait a while ; close 
the stop-cock, and give time for the distending eccentric force to wear out 
the resistance of the cervix (see Fig. 179). No muscle can long resist a 

Fig. 179. 




ShOWIXQ application of WATEU-DILATOR to dilate cervix ITEItl. (K. B.). 

continuous force. From time to time inject a little more water so as to 
maintain and improve the gain. Care must be taken not to distend the bag 
beyond its strength lest it burst. This, we are told, has happened ; we believe 
it need not happen if the bag is well made and properly used. When the 
dilatation is carried as far as No 2 will do it, substitute No 3, which is larger 
and more powerful. The dilatation obtained by No. 3 is commonly enough 
to enable the forceps or the hand to pass. The time required for this dilata- 
tion may range from half an hour to two hours. It is desirable to keep the 
finger on the os, so as to be sure that the bag does not slip up into the uterus 
or down into the vagina; if it slip up, it may displace the head — in either 
case, time may be lost. When the due dilatation is attained, open the stop- 
cock ; the water is ejected in a stream, and the bag is easily withdrawn. 

The proceeding just described will succeed in the great majority of in- 
stances, especially where the closure of the cervix is due to spasmodic action, 
or where, the tissue of the cervix being normal, it cannot expand for want 
of an eccentric expanding force, as when the bag of membranes or the child 
does not bear fairly upon it. 

Hut in certain cases, where there is alteration of tissue — as oedema, hyper- 
trophy, cicatrix — something more is required: this is incision. This method 
has long been practised. Coutouly, Velpeau, Hohl, Scanzoni, and many 
other eminent men resorted to it. Judiciously employed, the knife can do 
no harm ; it will save life where nothing else can. We are sometimes in the^ 
presence of the following alternatives: exhaustion, sloughing or rupture of 
the uterus on the one hand, or the timely use of the bistoury on the other. 

There are various cases in which vaginal hysterotomy or dilatation of the 
cervix by incisions is necessary. First, no os uteri can be found ; it may be 
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closed by false membrane or atresia. Pressure with the finger or a sound 
will mostly break down a false membrane, and offer a sufficient opening to 
admit a hernia-knife. The forefinger of the left hand is kept on or in the os 
uteri as a guide (see Fig. 180); the knife is then slipped up, lying flat upon 
this finger, until its cutting edge is within the os; this edge is then turned 
up, the back supported by the guiding finger, and an incision is made about 
a quarter of an inch deep in the sharp ridge of the os; the edge is then 
carried round to another part of the ring, and another nick is made. In 
this way four or five nicks may be effected. Each gives perhaps little, but 



the aggregate gain of these minute multiple incisions is considerable. We 
do not think it matters much at what points of the circumference of the os 
these incisions are made; perhaps the two sides are to be preferred. Before 
extending or multiplying these incisions it is proper to observe the effect of 
uterine action in carrying out the dilatation. It is quite surprising to observe 
how rapidly and smoothly spontaneous dilatation sometimes take place when 
these small incisions have taken off the morbid tension; it seems as if in a 
moment the due polarity and action of the uterine contractions, and the due 
relation between the factors of expulsion and resistance, were restored. 

If the spontaneous dilatation fail, we turn to the hydrostatic dilator. 
This plan of combining water-pressure with small incisions is especially valu- 
able in cases of rigidity from hypertrophy of the cervix or of atresia from 
ciccatrix. 

If it be found necessary to put on vis dfronte, the forceps carefully used 
may complete the dilatation. One blade is passed and the effect is watched ; 
the second blade passed and the head grasped, the head is drawn steadily 
down, and by keeping up gentle traction the wedge formed by the blades 
and head will gradually dilate the os, perhaps enough to allow the head to 



Fig. 180. 




Showing mode of dilating cervix by incisiox. 
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pass, and thus to save the child's life. But this must be done with great 
caution and delicate manipulation, and not be persevered in, unless the 
cervix yield readily. It is best to wait awhile, according to the condition of 
the patient. 

It will occasionally happen that neither by incision, by water-pressure, the 
hand, nor the forceps, can a sufficient opening be obtained without danger of 
laceration or other mischief. In such a case it will be necessary to restore 
the equilibrium between expelling and resisting forces by reducing the head 
to the capacity of the cervix by perforation. 

Narrowing and rigidity in the vagina must be treated on the same prin- 
ciples. The small rigid vagina of a priraipara is best dilated by hot water 
irrigation and the larger-sized hydrostatic dilators, or Braun's colpeurynter. 
This plan will often shorten labor in a remarkable manner. Atresia from 
cicatrices presents a more formidable obstacle. The passage may be so con- 
stricted by dense cartilaginous tissue as to permit no more than a probe to 
pass. A careful process of incisions, multiplied in all points of the circum- 
ference, alternating with water-pressure, is necessary; and it is, after all, 
probable that the difficulty will have to be met half way by perforating the 
head. In such a case the after-treatment is important. A lady, having 
been left many hours in labor, head in pelvis, was at last delivered easily by 
forceps; extensive sloughing of the vagina ensued, resulting in dense cica- 
tricial closure. Again pregnant, we induced labor at five months, not daring 
to let her run the risk of laceration or rupture that must have attended pro- 
longed gestation. The labor had to be effected by incisions, water-pressure, 
and craniotomy. On her recovery we obtained and kept up a fair degree of 
dilatation by repeated incisions, bougies, water-pressure, and wearing pes- 
saries, so that when again pregnant we were able to deliver, after dilatation 
by water-bags, a living child by forceps. In a subsequent labor she was 
delivered without operation in the country. This case is a happy illustra- 
tion of the effect of chronic treatment upon cicatricial tissue. This tissue 
has but slender vitality; if kept on the stretch it often undergoes gradual 
atrophy. 

Obstruction at the vulva and perineum must also be met on the same prin- 
ciples. In the ordinary case of tense, rigid vulva and perineum, we may 
first use free irrigation or fomentations with hot water ; chloroform or nitrite 
of amyl may help by subduing voluntary expulsive effort. If the perineum 
does not dilate, it is very likely to burst, and if this begin, we can hardly 
prevent it from running back through the sphincter ani ; and if the perineum 
does not yield, something else must. The uterus may cease to act, or, strug- 
gling in vain, it may burst itself or the vagina. In this way the rupture of 
the perineum may be regarded as a conservative accident ; it is the lesser 
evil. These dangers you may avoid by incisions. The forefinger is passed 
between the head and the edge of the vulva, and two or three small nicks 
are made on either side, nearer to the posterior commissure than to the 
anterior. The relief sometimes gained in this way is surprising. Spasm, 
irritation, and pain subside, the vulva dilates, and labor is soon happily at 
an end. The bleeding is insignificant, and the minute wounds left when the 
parts have contracted quickly heal. 

It is a thing to remember that these minute incisions made at the os uteri 
and vulva are wounds no greater, often less, than those which Nature herself 
commonly inflicts in ordinary labor. They are but a small price to pay for 
the escape from wounds of uncertain, probably dangerous, extent. 

Obstruction from serous infiltration of the labia must be met by multiple 
pricks or stabs with a lancet, or, if seen beforehand, by Southey's drainage- 
trocar needles. This proceeding is extremely important. If the swelling— 
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which, in cases of albumiuuria, is sometimes enormous — be not thus reduced, 
not only laceration, but subsequent sloughing or gangrene may ensue. 

A considerable number of cases are now recorded of obstruction to labor 
from the hymen. The treatment consists in incisions of the obstructing 
membrane and dilatation by the water-bags. 

Obstruction by thrombus must also be met by puncture. 

In cases of obstruction by tumors or cancerous growths otherwise insur- 
mountable, recourse to the ultima ratio, the Csesarean section, is indicated. 

The Tumors that interfere with the Course of Labor. 

These may be divided into two classes: tumors which are strictly uterine, 
and those external to the uterus and independent of it. The complication 
with tumors, in so far as gestation is concerned, has been studied in the 
chapter or " Diseases of Gestation." This forms a necessary introduction to 
the history of labor and puerpery complicated with tumors. 

1. Uterine Tumors. — These, again, may be subdivided into: tumors 
which are embedded in the uterine walls, mural tumors; those which project 
upon the outer surface, subperitoneal ; and those which project into the uterine 
cavity, submucous or polypoid tumors. The complication of gestation with 
uterine tumors has been referred to, p. 253. We have now to study how 
these tumors affect labor, and how to meet the difficulties arising from this 
complication. 

It may be stated, in the first place, that uterine tumors are more or less 
dangerous according to the position they occupy. Thus, subperitoneal tumors 
may entail no trouble in labor. Mural tumors or submucous tumors, if 
occupying the lower region — and which are, therefore, most exposed to injury 
during labor — are the most dangerous ; whilst those seated in the fundus 
above the child are comparatively free from mechanical injury. They are 
not, however, altogether free from the danger of inflammation, and are not 
unlikely to cause hemorrhage. 

Closely allied to the muscular tumor in the uterine wall is the muscular 
polypus, which, attached by a stalk, projects into the uterine cavity, or through 
the OS uteri into the vagina. Such a polypus may obstruct labor by getting 
out of the uterus before the head and blocking the vagina. A case of this 
kind occurred in St. Thomas's Hospital Maternity. A solid polypus as large 
as a full-sized cocoa-nut blocked the vagina. Dr. Gervis found that some 
laceration of the surface of the polypus had occurred, and that with every 
pain it became extremely tense and elastic. The child was delivered by 
craniotomy, and a second one by turning. The tumor after labor protruded 
through the vulva. It was removed by ecraseur five days afterwards. The 
woman died on the thirteenth day. There was peritonitis. The tumor was 
a myoma enveloped in a capsule of true uterine tissue; low necrotic inflam- 
mation was progressing in its substance. In St. Bartholomew's museum is a 
large polypus removed by excision, first discovered after labor. The woman 
recovered speedily. It is probable that the tumor was above the child during 
labor. This was the case in the late Dr. Crisp's case. The placenta being 
retained. Crisp introduced his hand and removed it. He thought he felt 
another child, but a large polypus was found, causing violent expulsive pains, 
greatly exhausting the patient. The violence of the pains forced the polypus 
so low down in the vagina as to interfere with the passage of the catheter. 
The patient died collapsed, worn out by the constant uterine spasm. There 
was no hemorrhage. Violent uterine action has been observed in other 



TUMORS. 



749 



cases, namely, in one related by Mr. Freeman,^ and in one by Dr. Priestley.'' 
Ingleby and Gooch relate fatal cases. In one case related by Beatty inver- 
sion of the uterus was produced by the tetanoid action set up by the tumor. 

These cases are good illustrations of the issues when polypus" complicates 
labor, and they indicate the rule of treatment. These issues may be summed 
up as follows: The tumor gets bruised and undergoes necrotic inflam- 
niatiou, leading to metroperitonitis and septicceraia; imperfect contraction 
may lead to hemorrhage; uterine tenesmus or tetanus may cause collapse and 
exhaustion ; the continuing expulsive action may lead to inversion of the 
uterus. 

The treatment indicated, then, is, in the case of a polypus lying in front of 
the child, to remove the tumor by ecraseur before the head is driven 
down upon it. The obstruction to the labor, violent action of the uterus, 
and injury of the tumor and the structures to which it is attached, are all 
obviated by this operation. When the polypus lies above the child, and only 
comes into evidence after the child is born, the indication is still to remove 
it by ecraseur or galvanic wire cautery as soon as possible. The operation 
in either case is simple, and infinitely less dangerous than leaving the tumor. 

If in some cases the chauges induced in the tumor under the influence of 
labor lead to the death of the patient, in others the labor acts in a happier 
manner — the tumor disappears. This may be brought about in at least two 
ways : First, myoma, being constituted of tissues analogous to those of the 
uterus in which it arises, grows with the uterus during gestation, and follows 
also the same law of involution after labor. In this way it is noticed that 
tumors, ascertained before gestation to be of a definite size, have grown con- 
siderably during gestation, and after labor have receded to their pregravid 
condition, no ill-effect being observed during gestation, labor, or puerpery. 
In other cases, either by an exaggerated process of involution or by atrophy, 
the tumors have entirely vanished, leaving not a trace behind. We have 
seen such cases, one quite recently ; the patient recovering after severe hemor- 
rhage and signs of septicaemia. Pagan relates a case. Leonard Sedgwick 
relates" two cases. Montgomery cites similar cases. Playfair relates* a case. 
There is yet another way in which labor may be said to cure or remove fibro- 
myomas : the crushing so injures their substance that they fall into disinte- 
gration by sloughing, and this process being limited to the tumor, it is cast 
out of its investing capsule, and is expelled by liquefaction in shreds or masses. 
This expulsion may be accomplished several weeks after labor. Robert 
Barnes exhibited to the Obstetrical Society a large tumor thus expelled. 
It seems that during labor loosening of the attachments takes place, favor- 
ing enucleation. Danyau and Matthews Duncan each relate a case in which 
partial enucleation thus effected was easily completed surgically. The great 
decrease in size of the uterus and its persistent contractions tend to cast out 
the tumor. 

The diagnosis of fibroid of the uterus complicating gestation a_nd labor is 
sometimes difficult. If the tumor project on the outer surface of the uterus 
on the fundus — front or sides— the irregular prominence ensuing may make 
the diagnosis easy. But when the tumor is intramural or projects into the 
uterine cavity, especially in a region above the child, it may easily escape 
detection until after labor. When the tumor grows in the lower segment of 
the uterus or in the cervix, it comes more within the range of palpation. 
But the pelvis may be so blocked, the vagina and cervix so distorted, that 
access for the examining finger below may be impossible. The mystery may, 
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however, be cleared up by making repeated examinations. The comparative 
observations may reveal changes of form, size, and relation. Auscultation 
may be expected to detect the foetal heart. But great caution is required, if 
a uterine rush only is heard, not to assume that it must be due to gestation ; 
it may be produced by the tumor itself 

Tumors outdde the uterus and pelvis may affect labor: 1. By pushing the 
uterus away from the pelvic axis, preventing the child from entering, or by 
causing malposition. 2. By impeding or disordering the expulsive forces. 
3. Cysts may burst, causing shock and internal hemorrhage or inflammation. 
The principal of these are ovarian tumors. 

We have seen (see p. 253) that the ovarian tumor acted upon by the 
growing uterus may suppurate, burst, or become strangulated by rotating on 
its pedicle. Any one of these accidents may happen towards the end of 
gestation and during labor. This may occur even when the tumor has 
offered no material obstruction to the passage of the child. But where the 
tumor is lodged partly or wholly in the pelvis, unless it be movable, it can 
hardly escape injury, and by encroaching on the pelvic space it obstructs 
the passage of the child. Rupture is then more likely to happen ; the 
dragging or stretching of the structures to which it is attached may set up 
pelvic and abdominal inflammation ; and the bruising its own structures 
undergo may prove fatal. 

It is well known that many women have gone through several labors 
without accident under complication with ovarian tumors. But this happy 
event can in no case be counted upon. Such immunity must be looked upon 
as a fortunate escape from imminent peril, and histories of this kind ought 
not to encourage a policy of expectation. Not a few women, after escaping 
once or oftener, have in the end fallen victims to one or other of the catas- 
trophes recited. 

Mr. Berry reports^ an extraordinary case, showing what narrow escapes 
sometimes occur. Labor had been obstructed by an ovarian tumor, and the 
child had been extracted with considerable force by forceps. Next day, 
after coughing, the patient felt something come down ; this was found to be 
an ovarian tumor, the pedicle of which was traced through a rent in the 
. upper part of the vagina. Mr. Berry thought the rent might have been 
caused by the forceps ; but it is quite possible that in such a case rupture 
might occur spontaneously. A ligature was put on, and the tumor was 
cut off. The woman recovered. The preparation is in St. Bartholomew's 
museum. Luschka relates^ a case of an ovarian tumor coming out through 
the vagina. 

Dermoid cysts resemble in many features the ordinary cystic ovarian 
tumor. They more frequently occupy Douglas's pouch, and thus get below 
the uterus and child. They may feel so hard as to suggest solidity ; but on 
puncture fat may run out, as in a case of Ramsbotham's,^ in others related 
by Ingleby, and in a case of our own. Denman cites a case where labor was 
obstructed by a dermoid cyst between the vagina and rectum ; the head was 
perforated, but the woman died from the injury inflicted upon the tumor 
and surrounding parts. In a case under Fancourt Barnes at the British 
Lying-in Hospital, the pelvis was nearly blocked by a dermoid cyst. After 
a protracted labor he performed the Csesarean section after Porro's method. 
The woman died on the fifth day. The tumor was found inflamed. 

The tumor formed by an ectopic gestation is one of the most remarkable and 
dangerous complications of labor. The danger of the cyst bursting during 
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labor is very great, and if it does not burst it may become the centre of 
fatal inflammation. A case of recovery is related by Perfect ; we cite it as 
a typical example. The woman had had one child, and thought she was 
pregnant again. At the end of nine months she had some pains, which went 
off, and the tumor grew less. A hard indolent tumor remained in the right 
side. Menstruation returned, she conceived again, and at the end of nine 
months she was delivered of a healthy child. The tumor was still felt as 
before. Five days later violent fever, purging, pain in the tumor, profuse 
fetid sweats set in. After nine weeks, fluctuation was manifest in the tumor; 
it was opened, a vast quantity of fetid matter escaped, and a foetus of com- 
mon size was extracted through the incision. It was imagined that the 
placenta had dissolved into pus. The woman recovered and suckled. The 
issue was fortunate. Two cases are recorded by Greenhalgh.' In one the 
tumor obstructed labor; it was pushed up with some force out of the pelvis, 
and the child was delivered by turning, dead. The woman died two days 
afterwards. A full-grown ftetus, contained in its membranes unruptured, 
was found in the peritoneal cavity. Greenhalgh's second case is briefly as 
follows: A twin extrauterine foetation obstructed labor; the forceps was 
applied to the uterine child. The woman recovered, with discharge of foetal 
bones. Montgomery collected several cases of women bearing uterine 
children, several times successively, an extrauterine gestation persisting 
throughout. 

A retrouterine hcematocele may form a tumor obstructing labor. In a case 
seen by us, the mass of semisolid blood was expelled by the rectum. 

Abdominal tumors may obstruct labor or entail dangerous consequences. 
Of these the principal are hydatid cystic disease of the liver, cystic disease 
of the kidney, and malignant tumors of the omentum. The dangers attend- 
ing cystic disease of the liver and kidney, as bursting or inflammation, may 
be averted by tapping. This is best done by the aspirator-trocar. 

The distended bladder may be carried down before the head, and present a 
tense fluctuating tumor at the vulva. The diagnosis and treatment of this 
complication offer no difficulty if the good obstetric rule of passing the 
catheter in every case of tedious labor be observed. 

Tumors in the vagina and vulva may offer great obstruction, but the cases . 
are generally less serious because the tumors are more within reach of opera- 
tive measures. Cystic or fibroid tumors may spring from any part of the 
vaginal wall ; they are rare. At the vulva condylomatous or cancerous 
growths of large size may obstruct labor, and if not removed before the pas- 
sage of the child may be so injured by crushing and tearing as to give rise 
to hemorrhage, sloughing, and septicaemia. Such growths should be removed 
by the galvanic cautery or the ecraseur. Bartholini's gland may be the seat of 
cystic degeneration or abscess. The tumor presents an oblong, tense, red mass 
varying in size from that of a pigeon's egg to that of a hen's egg. It should 
be laid freely open by the knife. 

The diagnosis of ovarian tumors may be difficult when the complication 
first presents itself at the time of labor. In some cases, the presence of 
ovarian tumor will have been known before the pregnancy began. But it 
is remarkable that often no tumor is suspected until symptoms of distress set 
in at an advanced period of gestation, or even before labor. Then we are led 
to examine. The symptoms are mainly those which result from mechanical 
pressure. Dyspnoea, quickened pulse, hectic, accompany excessive abdominal 
tension. All this may be due to excess of liquor amnii, to twin-pregnancy, 
to ascites. With care the two tumors, ovarian and gravid uterus, can gener- 

^ St. Bartholomew's Report?, 1665. 
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ally be distinguished. The outlines of the two masses, ovarian and uterine, 
are more or less distinctly preserved. Even through the abdominal walls 
the o-roove between the two may be felt ; it gives the idea of a bilobed tumor ; 
the distention of the abdomen is greater transversely in the flanks than in sim- 
ple pregnancy ; and the foetal heart is heard very much on one side, and gener- 
ally lower than it should do. And we have observed that the spot of greatest 
intensity of sound shifts its place as the gestation advances, and as the uterus is 
pushed more and more aside. The os uteri will probably be pushed a little 
on one side, and a portion of the tumor may be felt in the brim of the pelvis. 
Twin-pregnancy may give some of the characters described, as greater breadth 
of abdomen, and a depression or groove at the summit of the uterus ; but 
these are much less marked, and if we detect two foetal hearts the diagnosis 
is precise, A small ovarian tumor or an early tubal gestation may be diag- 
nosed by the feeling a tense, elastic swelling in the roof of the pelvis, stretch- 
ing the posterior wall of the vagina, and carrying the uterine neck forwards 
and the fundus to one side. The diagnosis is made clearer and a good thera- 
peutical indication is fulfilled by puncturing the swelling by an aspirator- 
trocar. 

The uterus deformed by myoma has been mistaken for a uterus bicornis, 
Nor is the diagnosis easy even after the embryo has been expelled. 

The treatment or management of gestation and labor complicated with 
ovariali tumors has been discussed so far as gestation is concerned. This, 
in fact, is the proper time to act. But the opportunity does not always pre- 
sent itself The rule of conduct should be based upon the general law of 
giving primary consideration to the safety of the mother, regarding the fate 
of the child as of secondary importance. Indeed a rigorous analysis will 
show that the best hope of rescuing the child will in many cases depend upon 
our success in saving the mother. 

The fact which stands most prominently out, is that a main source of 
danger is the injury the tumor undergoes, especially during labor. The risk 
of bursting, of strangulation of the tumor, and of consequent shock, hemor- 
rhage, and peritonitis is so great, and the catastrophe comes with so little 
warning, that the question whether it is ever prudent to let gestation and 
ovarian tumor proceed together compels attention. To do nothing because 
gestation and labor have been often carried through without mishap is simply 
trusting to chance. It is a surrender of judgment but too likely to entail 
unavailing regret. We have no means of foretelling whether or no a par- 
ticular tumor will burst or become strangulated. The fluid tumors are more 
likely to burst ; the more solid ones are liable to twisting, strangulation, and 
perforation. Both kinds may give rise to unexpected obstruction to labor, 
and undergo fatal injury during the process. 

The point to which all reasoning converges is to reduce the case to its 
simplest expression by eliminating one or other of the complicating factors. 
Which shall we select for elimination ? At one time we held that it was best 
to end the gestation by inducing labor, leaving the tumor for subsequent 
treatment. We are now convinced that it is best to eliminate the tumor. 
The question how to act, when labor is present or at hand, is more diflficult 
of solution. We cannot lay down an absolute rule to govern all cases. If 
the tumor admit of removal without dangerous action upon the uterus, it 
is better, even during labor, to perform laparotomy and remove it. If sud- 
den shock, with or without severe collapse, indicating bursting or twist- 
ing of the tumor or rupture of the uterus, occur, it is, we think, imper- 
ative to lose no time before opening the abdomen, to discover the precise 
nature of the injury sustained, to remove the ovarian tumor, and, if the 
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uterus have been injured, to consider the expediency of performino- the 
Ciesarean section, simple or according to Porro's method. 

In the next place we have to discuss how to act when labor is obstructed 
by tumor. Up to a certain point the principles of acting are the same, 
whether the tumor be ovarian or fibro-myoma. 

The first question to determine is, Can the obstructing tumor be pushed out 
of the way? Many cases of ovarian tumor and some of fibro-myoma are 
movable, and admit of being lifted above the pelvic brim, so that the child 
can find room to pass. This may be done by the hand. The operation will 
sometimes be facilitated by placing the patient in the knee-elbow posture. 
Now and then the tumor rises out of the pelvis in the course of labor, under 
the unaided action of the descending uterus and child. Beatty and Depaul 
relate cases in point. In one case, Dr. Kidd, of Dublin, carried a tumor 
out of the way by distending a Barnes's bag below the tumor in the rectum. 
Sometimes considerable force is required. In the case of solid tumors, it 
may be necessary to pass the whole hand into the vagina or rectum, and to 
push firmly in the axis of the brim or in the line of least resistance. The 
pressure should be steady and sustained. In the case of cystic tumors con- 
taining fluid such pressure might burst the tumor. If then it does not rise 
out of the way under moderate pressure, we have to choose between two 
courses : First, to lessen the bulk of the tumor by tapping. The aspirator- 
trocar is the best instrument. Before tapping the tumor, it is advisable to 
rupture the membranes, and let the liquor amnii drain off". This dimipishes 
the tension. The best place to puncture the cyst, if it protrude into the 
pelvis and fluctuation be felt there, will be the most prominent part of the 
tumor behind the os uteri in the vaginal roof, or by the rectum if the cyst 
be more accessible that way. But if fluctuation be not felt in the vagina, it 
is better to puncture in the most prominent part of the abdomen, after care- 
fully determining the position of the uterus by palpation and the seat of the 
foetal heart. A large aspirator needle should be used. The cyst, if punc- 
tured by the abdomen, will probably collapse more completely, and we are 
more likely to avoid the solid basis which is so often found at the lower part 
of ovarian tumors. AVhen the tumor has collapsed, the labor may go on 
without difiiculty, aided, perhaps, by forceps. There is, however, reason to 
fear that inflammation may be set up in the tumor or adjacent structures, 
and lead to danger in puerpery. In such an event the expediency of an 
exploratory incision, with a view to removal of the tumor, must be discussed. 
Secondly, if the tumor does not undergo sufficient shrinking under tapping 
to permit labor to go on safely, there should be no hesitation in opening the 
abdomen to remove the tumor ; and if it cannot be removed, then delivery 
by CiBsarean section is the alternative. 

Playfair has examined the question how to deal with ovarian tumors by 
comparing the histories of nearly fifty instances^ of labor complicated with 
ovarian tumor. He found that of the cases delivered by craniotomy more 
than half had terminated fatally. It might, he urges, be fairly assumed 
that, had the Ciesarean section been performed in these cases at an early 
period, the mortality of the mothers would not have been greater, whilst 
some of the children would have been saved. This reasoning is difficult to 
resist, but clearly it does not justify a uniform mode of procedure. The facts 
prove the extreme danger of dragging a child past a tumor, and that, in 
some cases at least, the Cesarean section is the safer proceeding. When 
laparotomy has been performed with a view to Cjesarean section, it seems a 
reasonable thing to proceed to the extirpation of the tumor where practicable. 

1 Obst. Trans., vcl. vii. 
48 
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Indeed, seeing that, sooner or later, an operation for removing the tumor 
must be undertaken, the opportunity of removing it at once should obviously 
be taken advantage of. 

A third question arises, applying equally to the more solid ovarian tumors 
as well as to solid fibroids, if immovable and not reducible in bulk. The 
danger now rises. There is obstruction to labor; there is the almost un- 
avoidable risk of injuring the tumor. Malignant ovarian cysts may be 
firmly attached to the pelvic walls. Sarcomatous or bony tumors may 
spring from the pelvic walls, and fibroid tumors of the uterus may be im- 
pacted in the pelvis. Our decision as to the course to be adopted must be 
governed by a careful survey of all the conditions of the particular case. 
It is assumed that we cannot act upon the tumor. The alternative is, that 
we mud act upon the child or upon the uterus. Should we determine not to 
try the Csesarean section after Porro's method — that is, to remove the whole 
uterus, tumors and all — we must proceed to embryotomy. The mode of 
action will depend upon the degree to which the pelvis is contracted, and 
upon the estimate we may form of the nature of the tumor, and its liability 
to be injured by the passage of the child. If there remain three inches, or 
perhaps less, of space in the conjugate diameter, and the tumor be of a yield- 
ing substance, we may possibly deliver by forceps or by turning. If the space 
be very small, say under two inches, and the probability of the tumor being 
seriously crushed is great, we must be prepared to perforate the child's head 
to lessen its bulk and solidity. A perforated head will flatten and mould 
itself in its passage, especially under the cephalotribe ; thus plastic and 
yielding, pressure against the tumor is greatly lessened. 

In the case of a solid or comparatively firm tumor, leaving barely an inch 
or so of pelvic space, it may be difficult to reach the head to perforate ; or, 
if perforation be accomplished, it may be impossible to pursue the further 
step of crushing the head by the cephalotribe, or of diminishing its bulk by 
allied operations. This is especially the case where lamination of the head by 
the wire-ecraseur, as proposed by Robert Barnes, or by Tarnier's operation, 
promises to be useful. If we arrive at the conclusion that no amount of 
mutilation of the child that can be effected will insure delivery with a reason- 
able prospect of saving the mother, then we should spare the child and 
deliver it by the Cesarean section. Great as is the peril to the mother of 
this operation, there comes a point at which it holds out the best chance. 
And to give the best chance we should endeavor to perform the operation as 
the first step — that is, by election — without having previously damaged the 
prospect of success by fruitless efforts to deliver by other means. 

If the obstructing tumor be extrauterine, bony or semi-solid, and encroach- 
ing to an extreme degree upon the pelvic space, the argument for Ciesarean 
section will be strengthened. If the tumor be uterine-fibroid, the Cresareau 
section must be carried out to the removal of the uterus after Porro's method. 
Dr. E. J. Lambert^ collected fifteen cases in which the Caesarean section, 
simple, was performed. Two women recovered ; one operated upon by 
Mayor, of Geneva, and one by Duclos, whose case is cited by Tarnier, 

When labor is obstructed by an extrauterine gestation, the case more 
especially calls for laparotomy, and that for a double motive ; first, to deliver 
the uterine child ; secondly, to remove the extrauterine child. Extrauterine 
gestation sacs so commonly contract adhesions with surrounding organs, 
that little can be expected from attempts to push them out of the way. We 
are, therefore, more disposed than in almost any other complication to resort 
to laparotomy. 

1 Etudes sur les grossesses compliquees de myomes ut^rins, 1870. 
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la the case of solid tamors the question of tappino;, except for diagnostic 
purposes, will hardly arise. The rule in dealing with solid tumors may be 
stated generally as follows : Push them up and aside, if possible, unless you 
see your way clearly to remove them altogether. To enucleate a fibroid 
tumor from the uterus during labor is a hazardous undertaking, but circum- 
stances may occasionally be favorable. Braxton Hicks relates^ a case in 
which, finding the head arrested by a firm tumor so filling the vagina that 
delivery by forceps, turning, or embryotomy seemed doubtful, he made a 
small incision in the lower part of the tumor, which, under distention, per- 
mitted its enucleation and removal. There was no bleeding. The woman 
did well. 

What is best to do in the case of a myoma in utero after labor f If it have 
been seated at the fundus, especially if projecting under the peritoneum, 
it may have escaped injury, and there may be no indication for treatment. 
But if the tumor have projected into the cavity of the uterus at its lower 
part, it will be likely to have suflfered injury, leading to inflammation or 
gaugrene. The uterus, still in a state of active muscular development and 
reflex irritability, resents the presence of the tumor as a foreign body. The 
expulsive pains set up are so severe as to be a source of danger; this we have 
seen strikingly marked. Cases in which spontaneous enucleation has been 
effected soon after labor have done well; cases left to nature have set up a 
low form of metroperitonitis, and have ended fatally. The indication, then, 
is strong to get rid of the tumor early. The mode of proceeding must be 
determined by the characters of the case in hand. The cervix, if closed, 
should be well dilated by a faggot of laminaria-tents ; then a hernia, or other 
convenient knife, carried into the uterus, may be used to divide the capsule 
of the tumor freely. If the tumor project much into the uterine cavity, it 
may then be possible to shell it out, partly by the fingers and partly by 
Museux's vulsellum. Robert Barnes's axis-traction tumor-forceps has an 
excellent application here. If the tumor do not project much, and imme- 
diate enucleation be too difiicult, further proceedings may be postponed. 

The uterus, continuing to contract, may drive the tumor further into the 
cavity, and in a day or two its removal may be easier. This process and 
other indications will be materially promoted by subcutaneous injections of 
ergotine. Hemorrhage, if it occur, may be checked by injections of hot 
water, supplemented, if need be, by perchloride of iron. Fetor may be 
obviated by frequent injections of carbolized water or a solution of bichloride 
of mercury. 

Summary of the Rales of Management of Labor comjjlicated with Tumors. 

Rising from the simplest cases to those of extremest difficulty, the genei'al 
principles of practice are as follows: 

A. Tumors complicating gestation. If the tumor, be it ovarian or uterine, 
encroach seriously upon the pelvic space, interfering with the due develop- 
ment of the uterus and threatening to obstruct labor: 1. Provoke abortion 
or premature labor. 2. If the tumor be ovarian, as a general rule, remove 
it. 3. If it burst or become strangulated, the rule to remove it is almost 
absolute. 

B. Tumors obstructing labor — that is, presenting in front of the child : 
1. Push the tumor above and aside if possible. 2. If the tumor be fluid, 
and it be thought better not to attempt its removal, tap it by aspirator-trocar. 
3. If solid, puncture by aspirator-trocar, and if still not diminished in bulk, 



1 Obst. Trans., 1870. 
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remove it if possible by enucleation or by ecraseur. 4. If the tumor cannot 
be advantageously acted upon, reduce the bulk of the child. Turn, per- 
forate, crush the head by cephalotribe, reduce by lamination. 5. If neither 
tumor nor child can be advantageously acted upon pervaginam, resort to the 
Csesarean section. 

C. When the tumors present after the birth of the child : 1. If polypoid, 
remove as soon as possible after labor by wire-ecraseur or galvanic cautery 
wire. 2. If sessile or projecting from the inner surface of the uterus, more 
especially if seated in the cervix or lower zone of the uterus, remove if 
possible by enucleation. 3. If they cannot be so removed, try to promote 
expulsion by quinia, ergotine, and watch to counteract septiciemia. 

Peolapsus or Procidentia of the Uterus as a Cause of Dystocia. 
— The uterus has been described as entirely procident outside the vulva 
during labor, at the natural term of gestation. To accomplish labor in such 
a case expulsion must depend upon the innate energy of the uterus itself 
Complete procidentia in advanced pregnancy must be extremely rare. We 
may admit the possibility of the prolapsed uterus low in the pelvis becom- 
ing pregnant. There are no doubt cases of apparent procidentia uteri in 
which pregnancy has occurred. But we are not aware of any case in which 
it has been clearly demonstrated that the entire gravid uterus was suspended 
outside the pelvis and vulva. It has been said that the entire uterus contain- 
ing the child has been driven through the vulva. 

A curious case, which comes under this head, is cited by Moreau'^ from 
Chopart. A young woman had procidentia uteri, the result of violence 
before marriage. This was never reduced ; but after twenty years, the cervix 
becoming gradually opened, conception took place. Labor at term went on 
for twenty-four hours without progress, when the child was dead and the 
woman seemed expiring. The surgeon, Marrigue, divided the cervix by 
incision and extracted the child. The woman recovered. There is a figure 
in Siebold's ''Journal fur Geburtshiilfe," 1826, of a large mass outside the 
vulva with a foot projecting, but it is not certain that the whole uterus was 
outside. A more probable case is that of Portal, treated in conjunction with 
the first Moreau. A primipara had long suflTered from prolapsus, but the 
uterus had gone up during pregnancy, and only came outside under violent 
straining in aid of slight labor-pains. The orifice was artificially dilated 
and a living child was extracted. Harvey relates a case of conception taking 
place in a procident uterus; a dead premature child was expelled. 

The Treatment. — Labor with simple prolapse is generally tedious, from 
the fundus wanting the full support and impact of the abdominal muscles. 
If the cervix be slow in dilating and the expulsive power be deficient, the 
cervix should be dilated artificially by the water-bags, and the forceps put 
on the head, care being taken to support the perineum and vulva well, lest 
the lower segment of the uterus be drawn through. In the case of complete 
procidentia — if such a case occur — the diflSculty is aggravated; the uterus 
is away from all its auxiliary forces. Still its inherent power may possibly 
expel its contents. We should first endeavor to carry the uterus back into 
pelvis. If this fail, delivery must be effected outside the pelvis. Whether 
the uterus act by itself, or it be found necessary to extract the child by for- 
ceps or turning, it is desirable to support the lower segment carefully by 
means of a square cloth, having a hole cut in the middle large enough to 
afford exit to the child. This opening is applied over the os uteri, and the 
four corners are held up around the uterus, so as to counteract the downward 

^ Traite pratique des Accouchements, 1838. 
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traction applied to the child. Scanzoni says the long-continued bruising of 
the uterine walls against the pelvis may cause metritis or sloughing. 

We have not seen a complete procidentia of the gravid uterus at term but 
we have several times been called to see it. This is what we actually saw: 
an enormous fleshy mass protruded beyond the vulva, of livid color and 
presenting an opening— the os uteri— in its centre. On feeling the abdomen 
we have found at least a portion of the uterus, containing part of the foetus, 
there. It was clear, then, that, although the os uteri and cervix might be 
completely outside the vulva, the whole uterus was not. In one case, in which 
the midwife said the labor-pains " were forcing the woman's body' out," we 
found the os uteri outside ; and the finger passed three inches up along the 
cervical canal till it was arrested by the os internum uteri, upon which the 
child's head rested. This condition is represented in Fi^. 181. 

Hypertrophic elongation of the cervix uteri was the real condition in the cases 
just referred to. It simulates closely complete procidentia on first appear- 



FiG. 181. 




Ilm.;sth.vti.no Labor with Hvfer trdi'hic Kr.oxGATiON of the Orevix. (K. B.) 
The head rests upon the os iiitoriiuni. Tlie os extcruum is outside the viilvii. The figure also shows the 
down-dragging and distortion of the bladder. 

ance. In a subsequent labor the case sketched came under Dr. Roper. He 
found the same condition. The elongated cervix, then, was a persistent 
condition. In another case we found the head had passed along the hyper- 
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trophied cervix, and was protruding the os externum outside the vulva. In 
another the hypertrophied cervix was enormously distended with extrava- 
sated blood — cervical thrombus or hsematoma — a condition to which the 
hypertrophied cervix is especially exposed. One cause of dystocia in these 
cases is the hardened state of the os and cervix uteri. Another case under 
our observation illustrates the influence of labor upon the hypertrophied 
cervix. A primipara, aged twenty-two, was in labor. The cervix pro- 
truded through the vulva about three inches, forming a mass equal to a 
man's wrist in circumference. After reducing the cervix within the vagina 
the head could be felt. The cervix had a hard, gristly feel. Free incisions 
in the os externum were made, so that the os externum was freely opened up 
to meet the natural expansion of the os internum. She was then delivered 
after an anxious labor of fifty-two hours. Two months after labor the cervix 
was found hanging down in the vagina like a piece of shrivelled skin. It 
was amputated. In dealing with cases of this kind, it is advisable to wait until 
expansion takes place above, that is, at the os internum, and then meeting 
this by incisions or mechanical dilatation from below. The complication is 
fairly represented in Fig. 181, designed from clinical observation. 

Robert Barnes described and figured an interesting case in the " Obstet- 
rical Transactions," 1876. The case occurred in the maternity of St. George's 
Hospital. A pluripara presented herself, when in the eighth month of ges- 
tation, with what she described as " protrusion of the womb." This had been 
gradually increasing for some months, causing much pain and bearing-down. 
The OS externum was at least four inches outside the vulva ; the cervix was 
greatly hypertrophied and the vagina everted. The protruding mass was 
reduced, and the parts remained in situ until and during labor, which was 
six weeks before term. The labor was quick, with no complication. She 
died on the seventh day, under signs of toxjemia. The cervix was elongated 
about 3.50 inches and much hypertrophied. There was a broad ring of 
ecchymosed tissue at the juncture of the crevix and the body of the uterus. 
There were metritis and metro-phlebitis. 

Pregnancy in compartment of a two-horned uterus is a rare and, therefore, 
perplexing complication. Robert Barnes was called to a severe case of con- 
vulsions with albuminuria. There had been strong pains but no progress. 
Mr. Garlick, who was in attendance, could touch the presenting head ; but 
Barnes felt a dense fleshy septum between the finger and the head, although 
it was clear that the finger passed into the os uteri. At last, following the 
clue given by Mr. Garlick, we also felt the head directly. It was thus 
ascertained that there were two ora uteri, each leading to a distinct uterine 
cavity, one of which contained the foetus, the other being empty. It was 
necessary to deliver by craniotomy. Oldham describes a similar case.^ 
Fig. 182 is taken from his illustration. Lefort cites a case from F. Tiedmann, 
who says there is in the Heidelberg Museum a double uterus with double 
vagina, taken from a woman who died after labor. At her labor two dis- 
tinguished physicians attended ; one declared the woman was not pregnant, 
the other that the head was in the os uteri. One had explored the right 
vagina, the other left. The same thing happened to two midwives at the 
Maternite, in 1824. The difficulty encountered by us, in the case narrated 
above, is therefore not without precedent. 

Birnbaum^ relates a case of twin-pregnancy, there being sifcetus in each 
side of a two-horned uterus. A very distinct saddle-like depression was 
observed near the umbilicus, the upper boundary between the two horns of 

1 Guy's Hospital Keports. 2 Journ. Complem. du Dictionnaire, t. iv. 

3 Monatsschr. fiir Geburtsk., 1863. 
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the uterus. The summits of these rose to uuequal heights. There was one 
placenta. He relates also a case of single gestation in one horn of a two- 
horned uterus. There is a valuable collection of cases illustrating this 
subject in " Kussmaul." (See, also, Barnes's " Diseases of Women.") 
In some cases the septum is continued all the way down the vagina. 

Fig. 182. 




Kepresknting Gestation in one Uteiu s, a second I'teiu s bv the sipe UNUipnEONATEP. 

(After Oluiiam.) 

There is then a double vagina as well as a double uterus (see Fig. 182). One 
vagina only is generally used in copulation. If labor be obstructed by such 
a septum, it should be divided longitudinally with a hernia-knife. 



2. Dystocia from Faults in the Bony Canal. 
Description of the Deformities of the Pelvis, 

Deformities of the pelvis are mostly the result of disease or injury. 

Stein, the younger, expounded the law that, like causative diseases pro- 
duce like forms of pelvis. This fundamental proposition should be borne 
in mind when studying the different types of pelvic deformity. The origin 
and history of the development of the deformities observed ax-e distinctly 
different, each type having its special origin and history. 

Standing between the spinal column and the legs, the pelvis is subject to 
modifications imparted from each and both of these connected parts of the 
skeleton. It will bear the impress of faults existing in these parts in addi- 
tion to the faults proper to its own structure. It may even be said that the 
derived deformities of the pelvis are the more numerous and important. 

The principal types of pelvic deformity are: (1) The rickety pelvis; (2) 
the osteomalacic ; (3) the kyphotic ; (4) the funnel-shaped ; (5, 6) the large 
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and the small pelvis = pelvis sequabiliter justo major and the pelvis justo 
minor; (7) the oblique-ovate of Naegele ; (8) the thorny pelvis = acantho- 
pelys of Kilian. 

Then there are distortions or obstructions due to bony, fibrous, or sarco- 
matous outgrowths from the pelvic walls, and distortions from fractures. 

As, in the case of normal labor, it has been too much the habit to overlook 
the part played by the lumbar part of the spinal column, concentrating 
attention upon the pelvis, so it has been, although in a less degree, with dif- 
ficult labor, too closely associated with pelvic deformity. There is no form 
of pelvic deformity in which we can afford to overlook the associated spinal 
condition. In some cases, indeed in many, of rickets, osteomalacia, spondy- 
lolisthesis, the spinal distortion is not only an important factor in combina- 
tion with the pelvic distortion as causing dystocia, but it is an all-important 
factor in producing the pelvic distortion. There is, in fact, a form of lumbar 
or spinal distortion special to each typical form of pelvic distortion. 

The truest and most instructive course is to describe the distortions 
according to the diseases which produce them. Thus, we should describe 
the distortions from rickets, the distortions from osteomalacia, the distortions 
from spondylolisthesis, those from syphilis and scrofula, not limiting the 
description to the changes wrought in the pelvis, but extending it to include 
the changes observed in the spinal column. 

Barbour reminds us that, in studying the changes in the pelvis associated 
with the abnormally curved spine, we must take into account whether the 
pelvis itself is normal or diseased, since a deformity of the spine will pro- 
duce different effects accordingly. 

A. 1. We begin with the rickety distortions. These are of the most frequent 
clinical interest. Rickets, being essentially a disease of infancy, affects not 
alone the shape of the spinal column and pelvis, but also their development. 
Hence it is that the rickety spine and pelvis are commonly smaller in all 
their proportions, as well as deformed. This double abnormity intensifies 
the evils which flow from each separately. 

The spinal deformities from rickets are two ; lordosis, or arching forward, 
and, less frequently, scoliosis, or lateral curvature. The common effect 
of lordosis is to carry the sacral promontory forward, so as to lessen the con- 
jugate diameter of the pelvis. The lordosis involves the upper sacral 
vertebrae. Thus the brim of the pelvis is narrowed in two ways : first, by 
the overhanging lumbar vertebrae ; secondly, by the projection forward of 
the lower lumbar vertebrte and upper sacral vertebrse. This is designated 
by Robert Barnes the "false promontory." It alters the normal lumbo- 
sacral curve, or Barnes's curve, into the " curve of the false promontorv " 
(see Fig. 185). 

This lordosis is sometimes so great that it constitutes of itself an effectual 
barrier to the entry of the uterus and foetus into the pelvis. When this 
occurs, the protrusion forwards of the uterus causes extreme prominence and 
overhanging of the belly. The effect is to throw the axis of the uterus and 
foetus into extreme divergence from the axis of the pelvic brim. There is a 
remarkable example of this deformity in St. George's Museum. The woman 
died after craniotomy. 

^ The influence of lordosis upon the pelvis is to narrow the conjugate 
diameter, to flatten the brim, and to produce relative expansions or loops on 
either side of the pelvis. The general shape, as compared with the normal 
brim, is seen in Fig. 183. This form of pelvis may be called the " lordotic 
pelvis." 

When scoliosis occurs there is often oblique distortion of the brim as well 
as flattening. A perpendicular drawn from the symphysis pubis will strike 
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on one side of the promontory. Double or compensated scoliosis sometimes 
is not attended by pelvic deformity. 

Rickets occuring in earliest infancy, before the component parts of the 
innominate bones have become fused, may lead to the triangular or trefoil 
deformity, somewhat resembling that produced by osteomalacia. Indeed, 
Hohl contends that rickets and osteomalacia are the same disease. There is 
a tendency, as development proceeds, to gain the normal shape. Hence we 
rarely find in the adult rickety pelvis a well-marked triangular deformity. 




SirOWINi; RELATIVE SirAPKS AND DiJIENSIoNS OF XoiijrAI, AM> ItlC'KETY I'eI.VES. 

Fig. 184: is an extreme example of rachitic pelvis. The specimen comes 
from a dwarf upon whom Robert Barnes performed Csesarean section after 
fruitless attempts at embryotomy, and irremediable injury had been inflicted. 
The pelvis is in St. Thomas's Museum. The specimen shows the tendency 

Ftg. 184. 




Eickety Pelvis, siiowin.; Comkaci ion oi the Cox.iit.ate Diameter or the Flat Pelvic Brim and 
Expansion of the Outlet. (After Barnes.) 

of this deformity to divide the brim into two parts, one on either side of the 
projecting promontory, so that the available space is reduced to one of the 
loops of the figure CO. . . , , • rp. 

Deformities and contractions from rickets vary greatly m degree, ihe 
" simple flat rachitic pelvis " of Litzraann, the most common form, is often 
said to have its transverse diameter absolutely lengthened. In some speci- 
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mens the basis of the sacrum actually exceeds the normal width. Our own 
observations lead us to believe that actual excess of transverse diameter is 
rare. The transverse diameter is only relatively excessive. Thus, if we 
take, as is nearly always the case, the relation of the transverse diameter to 
the conjugative in the standard pelvis to be nearly as 9 : 7, we shall find the 
transverse diameter of the rickety pelvis in most cases not to exceed 8, and 
the relation of this to the conjugative will vary from 8 : 1, 8 :_2, 8 : 3, or 8 : 4. 
Contraction may be said to begin at ten centimetres, or four inches. 

The rickety pelvis, as we have seen, is small generally; the narrowing 
bearing principally upon the conjugate, but affecting in less degree the other 
diameter also. Hicks has arrived at a similar conclusion. He has supplied 
us with measurements of ten rickety pelves in Guy's Museum. In two only 
of these does the transverse diameter measure 5 inches. That is the ordinary 
dimensions ; whilst four measure 4.75 inches, three 4.50 inches, and one 4.25 
inches only. The pelvis, as a whole, is lighter. The bones are rigid._ 

It is quite probable that deformities vary in kind and degree in different 
countries, as they certainly vary in frequency. In England the poorer classes 
are better fed, clothed, and housed than in most countries on the Continent, 
and the general hygienic condition is superior. In some districts on the 
Rhine and around Milan osteomalacia is a frequent result of the miserable 
conditions under which the laboring classes exist; whilst in England the 
disease is so rare that many men in large practice have never seen a case. 
On the Continent rachitis also seems far more frequent than with us.^ 

The influence of rickets is seen upon the innominate bones. They are 
generally smaller, thinner, sometimes diaphanous in the middle; and they 
are often flattened outwards, so that the crest of the ileum is straighter than 
in the standard pelvis. 

The Germans recognize three principal forms of narrow pelves (see Litz- 
mann and Spiegelberg) : (1) The simple straight-narrowed or flat pelvis, the 
conjugate diameter being slightly shortened ; (2) the uniformly contracted 
pelvis; and (3) a combination of the above, the generally contracted flat 
pelvis. These have a special significance, so that it is of practical impor- 
tance to distinguish them from the other and much rarer forms. 

The simple fiat pelvis is the most common. Two forms of flat pelvis are 
seen: first, the flat, uon-rachitic pelvis. The flattening is caused by the 
pressing downwards and forwards of the sacrum between the innominate 

1 This will account for the richness of the literature upon the narrow pelvis produced 
by our German brethren, and the meagreness of our own. It is the best answer that 
can be pleaded against the reproach addressed to us by Spiegelberg. If we cannot vie 
with the Oernian school in wi'ilings ii])on the subject, it is because they write from 
abounding materials, which with us are wanting. But have we not done better? We 
have largely prevented those diseases which lead to deformity. The frequency of nar- 
row pelves in Germany may be estimated from the following data: Michaelis and 
Litzmann found an average of 13 to 15 per cent., Schwartz between 22 and 23 per cent., 
Schroeder of 14.6 per cent., Spiegelberg about 14 per cent.; so that — citing Spiegelberg 
— nearly every seventh pelvis must be stamped as contracted. These figures are mainly 
deduced from hospital records. And here again the Germans possess the great scientific 
advantage of enjoying numerous opportunities of pursuing and completing their clin- 
ical observations in the dead-house. If we cannot approach the figures attained in 
Germany in the number of narrow pelves, neither can we in the mortality in child- 
bed. Before the introduction of the Factory Acts, limiting the age at which girls can 
be employed in this country, deformed pelves were more common in our manufactur- 
ing towns. Kadford informed us that within his time deformities had become much 
rarer in Manchester, and he attributed this in a great measure to the operation of these 
Acts. The improvement of the physical conditions of the laboring classes, aimed at 
the prevention of deformities, offers a splendid field for the beneficent application of 
German science. 
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bones; in short, its transverse axis being rotated. Thus the inclination is 
not increased, and the diminution of the conjugate diameter is inconsider- 
able, rarely falling below 8 centimetres, or 3.50 inches. Secondly, there is 
the rickety flat pelvis, contracted in all its dimensions. 

The effect of rickets upon the pelvis below the brim is variable. The 
cavity and outlet are in many cases apparently expanded. Not that there 
is absolute increase of room, but the relative dimensions compared with those 
of the brim are larger. This difference is due to the excess of pressure bear- 
ing upon the brim during the development of the skeleton. There is often 
narrowing of the pubic arch, approximation of the tubera ischii, and some- 
times incurving of the lower part of the sacrum and coccyx. Still, as a rule, 
in the rickety pelvis the sacrum at the upper part is straightened, and forms 
a plane running backwards, and the bones at the outlet diverge. 

Hence two things follow: First, obstruction is most marked at the brim; 
secondly, there is generally space enough at the outlet and in the cavity for 
the obstetric hand, and therefore for operations upon the child. 

The rachitic distortion is rarely symmetrical. One side of the pelvis is 
commonly narrower than the other. 

The triangular pelvis with contraction is associated with rickets and 
scoliosis. 

Narroioing of the pubic arch is not uncommon. It is sometimes associated 
with kyphosis. By throwing the child's head backwards it is apt to cause 
laceration of the perineum. It hinders the descent and rotation of the head, 
and often calls for the forceps. Another condition of the symphysis pubis 
is undue height. This carries the vulva and outlet of the pelvis so far back- 
ward as to be a great hindrance to coitus and to the progress of labor. The 
axis of the outlet is seriously deviated. This is not necessarily dependent 
upon rickets. The normal height is 4 centimetres, or 1.50 inch. Chantreuil 
measured one 7 centimetres, or 2.75 inches. 

Diagnosis of the Rickety Pelvis. — The aspect of the subject is often 
characteristic. There is dwarfing of stature, prominent belly. Rickets 
may be suspected from the low stature and ungraceful gait. It is often 
attended by marks of imperfect development, and by spinal deviation. The 
sacrum is remarkably flat externally. On internal examination the tubera 
ischii may be felt a little converging, so as to narrow the outlet; but some- 
times nothing unusual may be noticed at this part, but on pressing the finger 
backwards, its tip strikes the sacrum or its promontory, whilst the knuckle 
is perhaps applied to the arch of the pubes. In a healthy pelvis this cannot 
be done. The value of pelvimetry has also been referred to. No pelvimeter 
surpasses Van Huevel's. Its application is often of great scientific value. 
But we believe that in clinical work few surgeons of experience rely upon 
any instrument save the hand. This gives information that can be obtained 
in no other way. When there is obstruction, or retarded labor, or other 
cause to suspect pelvic contraction, the most practical course is to induce 
anesthesia, and to pass the hand into the vagina. In this way we can 
explore the entire pelvis, take note of its various dimensions, and ascertain 
the relations of the foetus. 

In the minor degrees of rickety distortion, there may be no outward indi- 
cation upon which to hazard a presumptive opinion. The difficulty comes 
before us at the moment of labor. Then, progress being obstructed, we 
search for the cause. We may then find flattening of the sacrum ; external 
measurement between the lumbo-sacral joint and the symphysis pubis may 
give less than 7 inches. The distance between the anterior superior spinous 
processes and that between the crests of the ilia may be less than normal. 
But here again the only safe method is internal exploration by the hand. 
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If the finger easily touch the sacrum or promontory, and if the head be felt 
resting upon the pelvis, its vault expanding above the points of contact on 
the brim, we may assume that there is contraction and disproportion. 

The following circumstances should provoke the suspicion that there is 
pelvic deformity: A protracted first stage of labor; slow dilatation of the 
cervix; premature rupture of the membranes; an unduly transverse posi- 
tion of the head, the forehead being lower than the occiput; an abnormal 
presentation ; failure of the presenting part to enter the pelvic cavity, although 
the cervix may be dilated ; approach to a pendulous belly, the fundus uteri 
being lower than usual, pointing more forwards. 

Pelvic deformity may generally be recognized by the characters it imposes 
on the course of labor.' As a natural pelvis governs the process of labor 
according to certain definite laws, so do the various forms of abnormal pelves, 
each in its own manner, control the process. 

The mechanism of labor in rickety distortion will depend upon the degree of 
deformity. First, in the most extreme cases, in which the lumbar vertebrae 
hang over the pelvic brim, and the brim itself is narrowed to two inches or 
less in the conjugate diameter, the obstruction — always supposing a mature 
foetus — is complete ab initio; the presenting part of the foetus is simply shut 
out ; it cannot enter the blocked pelvis. In this case there can hardly be 
said to be a mechanism of labor. Either the Ciesarean section must be 
resorted to, or the foetus must be mutilated to bring it through the pelvis 
piecemeal. 

In the case of the moderately contracted, flat, or rickety pelvis, the con- 
jugate diameter being narrowed and the promontory projecting, the head 
can hardly enter the brim in an oblique diameter; it must almost neces- 
sarily present with its long diameter in relation with the long or transverse 
diameter of the pelvic brim. The anterior side of the head will, in the early 
stage of labor, overlap more or less, according to the degree of contraction, 
the symphysis pubis. The broader expanse of the occiput, not so easily 
entering the pelvis as the narrower sinciput, is delayed a little on the edge 
of the brim ; thus the forehead will be at first driven lowest in the pelvic 
cavity. The driving force increasing up to a certain point with the resistance, 
the head is gradually moulded by being flattened in its transverse or bi- 
parietal diameter, inducing great overlapping of the frontal and parietal 
bones, so as to adapt itself to the flattened brim of the pelvis. The project- 
ing promontory changes the direction of the axis of the brim, depressing it 
so as to bring it nearer to the horizon — that is, it is made to form, with the 
horizontal datum-line, an angle less than 30°. The lower end of this false 
axial line would fall, not upon the coccyx, but higher up, at some point in 
the hollow of the sacrum, whilst the upper end would fall below the umbilicus. 
There is increased inclination of the pelvis. The consequence of this is 
that the head must travel more directly backwards under the projecting 
promontory than when the pelvis is normal ; it must, in fact, travel sharply 
round the promontory, doubling it in order to get into the pelvic cavity. 
The posterior side of the head is comparatively fixed against the promontory, 
whilst the anterior side of the head at first occupies nearly all the brim of 
the pelvis, the sagittal suture running across the brim and being much nearer 
the promontory than the symphysis pubis. In short, the asynclitism of 
normal relations is exaggerated in this form of abnormal labor. The head 
describes the first curve, " the curve of the false promontory," an exaggera- 
tion of Barnes's curve. Having got so far, the occiput usually descends and 
comes forward, and enters Carus's curve ; this curve, too, is sharpened. The 
resultant parturient curve of the rickety flat pelvis is strongly marked. 
The figure (185) shows the extent of the departure from the " true parturient 
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curve ; " how both are governed by VC, the vertebral curve ; and how the 
inclination and axes are changed. 

The head is delayed at the brim. Litzmann found that in normal pelves 
the head had entered the pelvis before labor in 70 per cent., whilst in narrow 
pelves the head had entered in 18 per cent, only ; also that with normal 
pelvis the head got into the pelvis in 24 per cent, before the rupture of the 
membranes, and with narrow pelvis the head descended into the pelvis in 
56 per cent, after complete dilatation of the cervix. 

Thus labor begins with a combination of unusual conditions. 

One effect of the delay of the head upon the brim is that the lower segment 
or cervix of the uterus projects into the pelvis. Under uterine contractions, 
the head not being fixed, a larger quantity of liquor amnii is driven down, 
and the lower part of the ovum, filled with water and driven into the cervical 
canal, gradually stretches the cervix. This distending action is aided by 
the longitudinal shortening of the uterus. If the cervix be yielding, the 
bag of membranes unfolds it from above downwards in half-globular form ; 
if the cervical canal ofier more resistance, the fruit-sac, if its elasticity favor, 



Fig. 185. 
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is pressed down more or less in the form of a cylinder through the os uteri 
Hence results frequent premature bursting of tlie membranes. This is due 
to the greater direct pressure of the uterine contractions upon the lower 
point of the fruit-sac. This is unfavorable to mother and child ; a large 
quantity of liquor amnii escaping, the uterine and placental circulation is 
hindered, the head cannot expand the cervix quickly, and the orderly course 
of uterine action is prevented. There is unequal pressure upon the cervical 
ring, it bears unduly upon certain points ; hence bruising, perhaps more 
serious injury. Similar injury threatens the vagina. Not seldom the 
obstructed circulation in the cervix and vagina from undue pressure leads 
to swelling of the soft parts, adding to the difficulty. 

If the contraction of the conjugate diameter be more pronounced — that 
is, to about 3.50 inches— the first stage of labor will be more protracted still; 
the presenting part will remain for a longer time above the brim ; the os 
uteri, wanting the dilating force of the liquor amnii and head, will be more 
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slow in opening ; perhaps the cord will come down— and this is especially 
liable to occur if the membranes rupture early, since the head cannot block 
the brim. At length violent pains may force the head into the strait. The 
conditions already described will be observed in a more exaggerated degree. 
It is in these cases and in the preceding class that some additional force, 
applied dfronte by the forceps, is often valuable in economizing and supple- 
menting the struggling vis d tergo. 

In the still more contracted conjugate, where it is reduced to 3 inches or 
a little less, the head can hardly enter at all ; it rests upon the brim, touching 
at two or three points only, therefore perfectly movable, except when fixed 
by the driving power; and there it will long remain unless its bulk be 
reduced. In the'se cases a marked indentation, even fracture of the frontal 
or parietal bone, caused by the long and violent pressure against the pro- 
jecting promontory, has been noticed. This injury is not necessarily fatal. 
It is useful to bear this in mind, because in the event of the forceps having 
been used this might be assigned as the cause. We have known actions for 
damages threatened on this ground, even although mother and child have 
done well. 

Blood-effusion on the brain may be caused, and occasionally the child 
suffers facial paralysis in consequence of pressure. 

The mother is obviously exposed to all the perils of protracted and 
obstructed labor— that is, to exhaustion, lesions of the uterus, vagina, and 
bladder, hemorrhage, and puerperal disease. It is a generally recognized 
fact that in rachitic subjects successive labors become increasingly difficult. 
This fact is important to remember. Thus, a woman may be delivered of a 
live child without aid in her first labor, be delivered with difficulty by forceps 
or turning in a second or third labor, and be delivered by craniotomy in a 
subsequent labor. Such a history might be unjustly cited as a reproach to 
the obstetrist whose lot it is to encounter the advanced deformity or increased 
size of the child. 

1 he Transversely Contracted Pelvis. 

2. There are two forms : A. The two-sided synostotic, or double anky- 
lotic, or Robert's pelvis. It is marked by narrowness of the sacrum, espe- 
cially by the diminution of its wings, and ankylosis of both sacro-iliac joints. 
The sacrum is scarcely wider at the upper part than at the lower, and pre- 
sents a long quadrangle. The whole sacrum is sunk deeply between the 
innominate bones, which rise above it behind ; they are also stretched out 
forwards. The ischia approach each other and the edge of the sacrum ; the 
transverse diameters are extremely contracted ; the pelvis is generally some- 
what symmetrical. 

The most common cause consists in primary, congenital narrowness of the 
wings of the sacrum, either from inflammation attacking the already devel- 
oped ilio-sacral joints leading to their ankylosis, or from defective develop- 
ment of these joints leading to synostosis. The prognosis is bad. Of eight 
cases six cases were delivered by Csesarean section. 

B. The Kyphotic Distortion. — Spinal kyphosis induces a peculiar 
deformity of the pelvis, called by Breisky' and Hugenberger^ the "kyphotic 
transversely contracted pelvis ;" by Michaelis, the " transversely contracted 
pelvis" ("das querverengte Becken"). Litzmann describes^ a case. The 
most recent contribution to the subject is Dr. Barbour's beautifully illus- 



' Med. Jahr. Wien, 1805. 

5 Die Forraen des Becken, 1861. 
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trated work on " Spinal Deformity in relation to Obstetrics," 1884. The 
illustration, Fig. 18H, is borrowed from Hugenberger. 

This form of pelvis resembles the pelvis of the lower mammalia, of the 
human infant, of the Bushmen, and Malayans of Java. It is interesting to 
compare Fig. 186 with the ideal scheme of the Andamanese pelvis (Fig. 



Fig. 18G. 




Kyphotic Pelvis, showing Lengthening of the Conjugate and Contraction of the transverse 
DiAJIETER. (After Hugexuerger.) 

58). The dimensions of the brim are reversed, the antero-posterior diameter 
being lengthened, and the transverse shortened. These altered relations are 
made clear by reference to Fig. 187. 

The change of shape of the pelvis seems to be due to the kyphosis of the 
spine. The lumbar vertebri* retreating, arching backwards, carry the related 



Fig. 187. 




Showing Comparative Outlines of Brim of Standard and Kyphotic Pelvis. 

upper sacral vertebrie back with them, thus effacing the promontory. It 
does not appear that this effacement increases the total capacity of the brim ; 
the lengthening of the conjugate is gained at the expense of the transverse 
diameter. In a specimen in St. Bartholomew's Museum we find the conjugate 
diameter' is 5.25 inches, and that of the transverse 4.50 inches, nearly. In 
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some Continental specimens the transverse narrowing is more marked than 
this. Where the disease begins before puberty, the development of the pelvis 
is arrested generally, the result being that the pelvis is small as well as dis- 
torted. 

In one form the transverse diameter is not shortened, but the conjugate is 
much lengthened, as in a specimen in St. Thomas's Museum. Barbour found 
" the conjugate of the cavity increased, but to a less degree than at the brim. 
The sacrum is narrowed transversely and elongated vertically; its vertical 
curvature is diminished throughout. At the outlet the conjugate is not 
usually altered. The transverse may be contracted, and that to an extreme 
degree. The pubic arch is narrowed. Thus the true pelvis is funnel- 
shaped." 

The upper half of the sacrum is rotated backwards and upwards ; the 
lower half forwards and inwards. The innominate bones rotate from below 
inwards to upwards and outwards on an axis drawn through the hip-joints 
perpendicularly to the drag of the ilio-femoral ligaments, so that, under the 
resistance which these bands undergo in opposition to the drag of the sacrum 
backwards, the upper half of the innominate bones is moved outwards and 
forwards, the lower half inwards and backwards. Hence the increase of the 
transverse diameter of the great pelvis, and the diminution of this diameter in 
the cavity, and especially at the outlet of the small pelvis. The tuberosities 
of the ischia and the spinous processes come nearer together, and the pubic 
arch is narrowed. The small pelvis becomes deeper. 

In some cases, as in one by Stadfeldt, cited by Spiegelberg, a lordosis of 
the lumbar vertebrae attends the kyphosis, with the result of forming a roof 
to the pelvis, as in spondylolisthesis, constituting the " pelvis obtecta." 

The diagnosis is indicated by the stooping forwards of the body, the thighs 
projecting forwards, and by the recognition of the kyphosis. It is distin- 
guished from other deformities, especially from the osteomalacic, by the great 
distance between the iliac spines, the flatness of the alse of the innominate 
bones, and the difficulty in reaching the promontory. 

The characters of the kyphotic pelvis are for the most part the inverse of 
the typical rickety pelvis. Most of the diameters which rickets diminishes 
are increased in kyphosis. In rickets the sacrum is driven down under the 
weight of the trunk ; it is not so high ; it has turned round, so that its base 
is carried down and forwards in nutation, whilst its point turns upwards and 
backwards. In the kyphotic pelvis the sacrum is erected, its base being 
carried backwards and upwards. The sacro-vertebral articulation is much 
above the linea innominata. At the level of this line is found the upper 
part of the second sacral vertebra. This articulation presents a certain 
relief, the two bones forming it making a jutting angle forwards instead of 
receding as in the normal pelvis. 

Labor is obstructed at the beginning. The normal relation between head 
and pelvis is reversed. The Cesarean section has been found necessary, 
although delivery could, we imagine, almost always be effected by embry- 
otomy. The induction of labor is indicated. Hugenberger and Phteno- 
menhoff remark on the greater frequency of occipito-posterior positions. 
This was the position in Barbour's case. \Ve have long noted the frequency 
of occipito-posterior positions in connection with the funnel-shaped pelvis 
and flattened promontory, conditions which are now shown to indicate 
kyphosis. Champneys' analyzes thirty-two cases. He says right occipito- 
iliac position is much commoner than the left. 
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The Osteomalacic Deformity. 

3. Osteomalacia = Mollities Ossium. — This disease, almost always 
arising after maturity, attacks bones fully developed. We saw, however, in 
the Munich Museum a specimen of intrauterine osteomalacia. 

It produces a very remarkable deformity. This bears chiefly upon the 
spine and pelvis, the long bones being comparatively unaffected. The bones, 
losing their mineral constituents, become soft and yield under pressure. The 
pelvis and lumbar vertebrte, forming a compressible centre between the 



Fig. 188. 




Osteomalacic Pelvis, showing the Beak-i.ike shape of the 1'ibes. fl{. I! ) 



upper part of the body and the legs, give way ; all the bones sink inwards, 
• collapsing concentrically. The spine falls downwards and forwards, squat- 
ting, the subject losing notably in stature. In many instances the lower 
lumbar vertebrae dip into the pelvic cavity. Specimens in St. Bartholomew's 



Fig. 189. 
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Showing Comparative Outlines of Brim of Standard and Osteomalacic Pelves. 

Museum and St. George's illustrate this in a striking manner. The heads 
of the femora drive in the acetabula and sides of the pelvis. In some cases 
the ilia are doubled up, folding in like wet pasteboard. The pubic bones 
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are flatteued together by their posterior surfaces so as to form a beak or 
rostrum, so distinct that the finger and thumb can seize it through the living 
structures. The effect upon the brim is to produce the extreme cordate or 
trefoil shape, somewhat resembling the letter Y (see Fig. 189). The cavity 
and outlet share the general concentric compression, differing thus from the 
rickety distortion. There is really no pubic arch ; the tubera ischii are 
closely approximated ; the outlet is almost obliterated. The obstetric result 
is that in marked cases it is scarcely possible to introduce two fingers. There 
is little or no room for manipulation or for working instruments, so that we 
are commonly compelled to get at the foetus from above by the Csesarean 
section. 

The concentric compression is not always symmetrical. In the Strasburg 
Lying-in Hospital are specimens in which one side is much more driven in 
than the other. In the Radford Museum, Manchester, is a specimen in which 
the promontory or last lumbar vertebrae actually touch the innominate bone. 
To study osteomalacia on a large scale, one must visit the German museums. 
The disease is nearly extinct in England. 

The disease occurs in men as well as in women, but rarely. In a large 
proportion of cases the disease has been started during pregnancy or puer- 
pery, affording another striking example of the value of studying general 
pathology by the light of the physiology and pathology of gestation. 

Once begun, it is pretty sure to be aggravated in succeeding gestations. 
It seems probable that lactation acts by the waste of calcareous matter 
through the milk. But it occurs independently of gestation, as in a striking 
case forming the basis of a memoir by Bobert Barnes.^ It seems to be almost 
endemic in the rice-fields around Milan, and in other places where the poorer 
class exist under every form of physical distress. But we have seen it developed 
in Avomen in easy circumstances. It tells more especially upon the vertebrae 
and pelvis, the long bones escaping in great measure. Letheby examined 
the urine in Robert Barnes's case, and found 37 per 1000 of solid matter, 
consisting of urea, extractive, and salts. There was a large excess of earthy 
phosphates. We found during the active stage of the disease a large excess 
of urea, of alkaline and earthy phosphates, and extractive, almost constantly 
a little sugar, and sometimes a little albumen. 

The obstetric relations are especially interesting. One important feature 
that distinguishes the osteomalacic pelvis from all other forms is its dilat- 
ability. J ust as it undergoes concentric infolding by virtue of its softness, 
so it may be opened out again eccentrically under pressure from within. 
This property is occasionally turned to account in labor. Kilian' discusses 
this point, and relates a strikingly instructive illustration. Ed. Von Siebold 
wrote him this history: " Tr has long been burning with desire to per- 
form the Ciesarean section. At length he thought he had a suitable case— 
a woman afiiicted with osteomalacia. He invited his colleagues, amongst 
them Osiander, to the operation. The woman lay on the operating table, 
when Osiander begged permission to make an examination. He made it, 
and gradually passed in his whole hand, forcing the soft pelvic bones apart, 
turned the child, and brought it through living. He told Von Siebold next 
day, with tears of joy in his eyes, " Yesterday I saved a woman from Cesa- 
rean section, and also from death."" Kilian, Von Ritgen, Hall, Spengel, 
Litzmann, and Tyler Smith relate cases proving the same point. The late 
Professor Lazzati, of Milan, informed us that his experience was to the same 
effect. It may, then, be taken as a fact that the pelvis is sometimes dilatable 
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enough to permit of delivery per vias naturales, and that this method demands 
trial before resorting to CjBsarean section or embryotomy. 

It deserves to be borne in mind that osteomalacia may be arrested. Kilian 
says, "That osteomalacia heals is beyond dispute, but whether it is ever 
cured is altogether doubtful." Breslau and Litzmann give cases which 
recovered mainly under the use of cod-liver oil. Two cases under Robert 
Barnes recovered under the same remedy. 

Fig. 190. 



( 

u 
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Shows Compauativk Views in skction of the Normai, Pelvis (the stuonu line), the Osteomalacic 
Pelvis (the eine line), and Kicketv Pelvis (the dotted line). 

The Funnel-shaped Pelvis. — The peculiarity of this distortion con- 
sists in the brim beiug of fair proportions, whilst the tuberosities of the 
ischia and the sacrum converge, narrowing the outlet. We have met 
examples of it amongst the weavers of Bethnal Green and others who from 
childhood spent a great part of their lives in a sitting posture. Imperfect 
nutrition, no doubt, disposes to it. It is frequently referred to by the Dublin 
School. A marked case came under our care, the subject being a lady who 
exhibited no other mark of having suffered in health. Her first two chil- 
dren had been sacrificed by craniotomy; in the third pregnancy labor was 
induced at seven months; the forceps brought the head without difficulty to 
the outlet, when the disproportion became too manifest to permit a hope of 
its passing in this way. We turned, and delivered a child which survived. 

This history is a fair clinical illustration of the process of labor in the 
funnel-shaped pelvis. The head may engage in the pelvis and descend to 
the floor, where it gets arrested; rotation is impeded. After allowing fair 
time for moulding, aided by compression of the forceps, it is found that the 
head cannot pass. It must be lessened in bulk by craniotomy, if we find 
that it cannot be brought through after turning. The funnel-shaped pelvis 
is one of the features of kyphosis. The sacro-coecygeal joint may he anhjlosed. 
This produces an effect similar to the funnel-shaped pelvis, in such a case 
we may have to choose between lessening the head and forcible fracture of 
the ankylosis, to allow the coccyx to revolve backwards. 

Spondylolisthetic Distortions . 

4. Spondylolisthesis is the sliding down of the lumbar vertebrte upon the 
upper sacral vertebra. This gliding down throws two or more lumbar ver- 
tebra into the cavity of the pelvis, producing a new and false promontory 




rjrj2 DYSTOCIA. 

in front of and lower than the true one. It not only contracts the conjugate 
diameter, but, by partly filling the pelvic cavity, prevents the uterus and 

Se^SrTL^ taken from Kilian, who first described the distortion The 
'^Ivis is in the Prague Museum. In another specimen described by Kilian, 
the false conjugate starts from the second lumbar vertebra, the third fourth 
and fifth having all sunk into the pelvis. Since Kilian (18d3) attracted 
attention to this distortion, several important memoirs have ^11"^^^^^^^^^ 
The most recent and interesting are those of Neugebauer (1884) and 

^""^TNlugtbauer concludes from a critical examination of all the known 
cases— namely, 17 museum specimens and 26 in living subjects— that the 

Fig. V.n. 




Spondylolisthetic Pelvis, showing Dislocation into the Pelvic Bhim of the Lumbar Vertebr.b. The 
"Prague Pelvis." (After Kilian.) 
4. Fourth vertebra ; 5 Fifth lumbar vertebra 



sliding of the vertebrae is a deformation always produced in extrauterine 
life, without the intervention of any primitive dyscrasia or disease of the 
bones, inflammatory or specific (that is, it is not rachitic, osteomalacic, caries, 
or osteitis). It is produced by the physiological weight of the trunk acting 
under the influence of certain surgical predispositions, especially when this 
weight is augmented by overloading the body, by repeated pregnancies, etc. ; 
and this deformity is not limited to the sacro-lumbar articulation nor neces- 
sarily confined to age or sex." 

In most of the cases observed there is simply a sliding down of the anterior 
half of the fifth lumbar vertebra — that is, of the half of the vertebra upon 
which the fourth lumbar vertebra bears with its direct weight ; the posterior 
half of the vertebra keeps its place. Thus the vertebra is lengthened by 
dragging upon the anterior half This lengthening is well marked in some 
cases. 

Dr. Neugebauer demonstrated his views to the Obstetrical Society in 1884. 
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A committee, consisting of Neugebauer, William Adams, Noble Smith, A. 
Doran, and Robert Barnes, examined the specimens, and confirmed the 
accuracy of his conclusions. Neugebauer further discovered a characteristic 
specimen in the museum of University College. This specimen Dr. Graily 
Hewitt brought before the Society. 

A case described by Robert Barnes^ seemed to be caused by fracture. 
Neugebauer admits fracture as a possible cause. Spondylolisthesis obstructs 
labor by encroaching on the pelvic cavity. According to the degree, it may 
compel resort to craniotomy or the Csesarean section. In our own case we 
brought on labor prematurely. 

5. Distortion from Disease of the Pelvic Articulations. 

(«) The pelvis oblique- ovata, or the " schrag-verengtes Becken " of JsTaegele. 
The illustration (Fig. 192) is taken from Naegele's classical work. It is a 
fair type ; but there are various modifications of this distortion. 



Fig 192. 




OiiLiQUPi.Y Distorted Pelvis or Naeoei.e's Pelvis. (Xaecele.) 



An essential condition of this pelvis is the loss of size or development of 
one side of the sacrum. In nearly all the cases the hip-bone of the defective 
side is pushed higher and backwards; in many cases the ilio-sacral joint of 
the affected side is ankylosed ; there is one-sided synostosis. On the sound 
side the innominate bone is more strongly inclined, pushed outwards froiA 
the symphysis. The distortion is most marked at the brim. 

The diagnosis is not difficult. The subjects are mostly deformed on one 
side. Measurements of the two sides of the pelvis will give different dimen- 
sions. 

The effect upon labor is according to the degree of the distortion. If 
marked, the head cannot follow its normal movements. Craniotomy may be 
necessary. 

(/3) Another form of the obliquely distorted pelvis is that arising in young 
subjects having one leg shorter than the other, or ankylosis of one hip-joint. 
In such cases the lame side is less developed than the other side ; the pelvis 

» Obst. Trans., 18().5. 
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is obliquely contracted ; a perpendicular drawn from the promontory, which 
should represent the conjugate diameter, falls on one side of the symphysis. 
This distortion will disturb the relation between head and pelvis, and accord- 
ing to its degree necessitate forceps, turning, craniotomy. 

The acanthopelys, or Stachelbecken of Kilian. This may be called the 
" thorny pelvis." Syphilitic, strumous, or rheumatic diseases may affect the 
bones of the pelvis, as they do the bones of the cranium and other parts. 
Sharp ridges or needle-like projections shoot up from the bones. The bones 
are also at times enlarged, spongy, thick, even distorted. The most frequent 
seat of these projections or outgrowths is the sacrum ; but they may be found 
in any part. If ridges or spikes occur on the edge of the pelvic brim or on 
the symphysis, the uterus, forced down upon them, may be cut or stabbed in 
labor. We have seen a ridge formed on the linea ileo-pectinea so prominent 
and sharp as to give a knife-like edge. Probably in the syphilitic cases 
evidence of disease may be found in other parts of the skeleton as well, thus 
helping to a diagnosis. 

With the history of the various forms of pelvic deformity before us, we 
may usefully note Duncan's theory of the development of pelvic deviation. 
He says the sacrum does not act like the keystone of an arch ; it forms a 
strong transverse beam, suspended by means of the sacro-iliac ligaments, 
between the two curved cotylo-sacral beams ; the weight of the body acts as 
a force tending to draw the sacral ends of the cotylo-sacral beams down- 
wards and inwards, which movement is counteracted by the upward and 
inward pressure of the heads of the femora (on the cotyloid ends of these 
beams), as well as by the tie-beam of the pubic bones. 

This theory was adduced to explain the changes which the normal pelvis 
undergoes in passing from the infantile to the adult type, and also such 
abnormal types as the rickety and malacosteon. More recent researches 
have, however, shown that the peculiarities in form, which were attributed 
by Duncan and others to the weight of the body transmitted in the manner 
described above, may be present in the pelvis before birth. Fehling, who 
has studied specially the development of the normal pelvis, has demonstrated 
that the vertical curving of the sacrum, the transverse widening of the brim, 
the incurvation of the cotylo-sacral beams, are found already in the fcetal 
pelvis. The researches of Kehrer into the mode of origin of the rickety type 
of. pelvis have shown that this abnormal form is sometimes developmental. 
With regard to the malacosteon alone, all investigators are agreed that the 
peculiarities of form are due to the action of the weight of the trunk on the 
cotylo-sacral beams. The history of spondylolisthesis, in which the last 
lumbar vertebrse may be taken as the analogue of the sacrum in rickets, 
seems to tell against Duncan's theory, 

lumors growing from the pelvic walls may so encroach upon the pelvic space 
as to render the passage of the child difficult or impossible. These tumors 
may be bony exostoses, fibrous, sarcomatous, or cancerous. They most fre- 
quently spring from the sacrum. In the classical cases of Naegele and 
Shekleton, one of which is copied into nearly every text-book, the pelvis was 
quite blocked. The labors of the woman in Shekleton's case had become 
increasingly difficult as the tumor grew. This history enforces the indica- 
tion to induce labor early enough to permit safe passage of the foetus, and if 
the Cresarean section is performed, to remove the uterus on Porro's method. 
We assisted Dr. Greenhalgh at St. Bartholomew's at a similar case. We 
could just feel a foot, but both failed to deliver. Mr. Skey performed Csesa- 
rean section. The woman died. The pelvis was found filled by a sarc*oma- 
tous tumor. In a case in which we were summoned to deliver by Cfesarean 
section, we succeeded in delivering after craniotomy. The woman recovered. 
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The tumor did not grow in a marked manner, and we saw her occasionally 
at the London Hospital for some years afterwards. 

Berry relates^ an instructive case of obstruction from medullary cancer 
springing from the bones of the sacrum. As it felt fluctuating it was punc- 
tured. A large quantity of florid blood flowed. After great exertions the 
child was delivered by craniotomy and turning, but the woman died in an 
hour. The uterus and vagina were found lacerated. 

The diagnosis is generally not difficult. The uterus and child are obstructed 
above the pelvis. Examination by vagina realizes the blocked condition of 
the pelvic cavity; the vagina is compressed and distorted. By rectum the 
mass is more clearly defined ; it is felt projecting the vaginal wall and closing 
the passage. 

In cases of marked obstruction from immovable tumors in the pelvis, clinical 
experience points to the Csesarean section as an elective proceeding. It is 
true that this operation, itself surrounded by great peril, may, even if suc- 
cessful, only give the woman a short reprieve. But this prospect is better 
for her than the imminent danger of speedy death attending attempts to 
deliver per vlas naturales. Then there is the probability of saving the child ; 
and this should turn the scale in favor of the Caesarean section. 

DiSTOKTiON FROM Fracture. — Under violence sustained before or during 
gestation the bones of the pelvis may be fractured, and undergo repair with 
more or less deformity. The parts most liable to fracture are the al?e of the 
ossa innominata. If limited to the upper or false pelvis, the course of gesta- 
tion and labor may not be seriously impeded. But if the framework of the 
true pelvis be broken, since it is almost impossible to secure accurate read- 
justment of the parts, distortion is most likely to ensue. This distortion 
must almost necessarily tell upon the cavity and brim of the pelvis, and 
thus cause an obstruction to labor. 

The Split Pelvis. — "Das gespaltene Becken" of Litzmann. This is 
almost always associated with defective union of the abdominal walls and 
bladder. In Walter's case the symphysis was open, although the abdominal 
walls were united. The pelvis is flattened. A property of obstetric interest 
is that it is distensible. 



Dystocia from the Foetus. 
A. Obstacles Occurring with the Healthy Foetus. 

(a) Anomalies of Presentation and Position. — It will be enough in this 
place simply to indicate them. The clinical history will be told when 
describing the operations. The breech or trunk may present in such a way 
that labor will be obstructed. 

(b) The head may present Avith error of inclination, and there may occur 
faults in the movements of descent and rotation. 

(c) There may be association of one or more limbs with the presentmg 
part— that is, a hand may come down with the head ; or there may be 
nuchal displacement of an arm— that is, an arm may hitch behind the neck, 

(d) There may be excessive development of the foetus in head, shoulders, 
or body. Several cases of children born alive at term weighing over 17 lbs., 
and even 20 lbs., are recorded. (See Neale's " Digest," and " Lancet," 1884, 
for one by Dr. Hodgson.) Ossification too much advanced may diminish 
plasticity. 

1 Obst. Traii'^., v )1. vii. 
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The errors of position of the child may depend upon, or be associated 
with, errors of the other factors of labor, especially faulty pelvis. 

(e) The umbilical cord may impede labor by being too short, or by get- 
ting twisted round the child's neck or body. In either case the descent of 
the child may be impeded, it being tethered to the uterus. 

It is usual to class prolapsus of the cord under the head of dystocia. 
Strictly speaking, prolapsus of the cord cannot oppose a serious obstacle to 
labor, in so far as this means the passage of the child. But it endangers 
the child's life. 



B. Obstacles from Pathological Conditions of the Foetus. 

The principal of these are hydrocephalus, hydrothorax, anasarca, ascites, 
distention of the bladder, emphysema, tumors on the surface of tlie body, 
deviations of the spinal cord, spina bifida, cystic or other enlargement of the 
liver or kidneys, ankylosis of the limbs, morbid attachment of the foetus to 
the placenta or uterus. 

Monsters not uncommonly cause dystocia. 

Tumors on some part of the foetus may present a serious and puzzling 
obstruction. Cystic tumors, the sac of a hydrorachis, ectopy of the intes- 
tines, parasitic tumors, as of a foetus grafted upon some part. The cystic 
hygroma is most common on the sacral region. A remarkable example of 
sacral tumor is figured from a specimen in St. Thomas's Museum, in the 
" Obstetric Operations." 

C. Death or Impending Death of the Foetus. — In connection with this there 
may be emphysematous distention from putrefaction, or the rigor mortis may 
prevent the adaptations of the foetus. 

D. Head of foetus detached, and remaining in utero. 

E. Multiplicity of Foetuses — (a) Foetuses being in separate sacs, there may 
be wasted expelling force. (6) The foetuses may be in one sac and get in 
each other's way. There may arise entanglement of the limbs or other parts 
of the foetuses. 

F. Ectopic gestation has been studied under " Tumors." 

G. Dystocia from Faulty Condition of the Placenta. — The complications 
arising from placenta prsevia and other conditions have been described under 
" Hemorrhage." 

Clinical Classification of Cases of Dystocia. 

The following distribution of the cases of dystocia according to their 
practical therapeutical indications will be found useful : 

1. Disproportion or delay that can be overcome without injury to the 
mother and with probable safety to the child. 

Dystocia arising in this way is met, (a) by increasing the vis d tergo, or 
driving force, by pressure on the uterus, or manual pushing-out of the child ; 
(b) by putting on vis d fronte, or traction-force. Then the lever or forceps 
is indicated if the head present, and turning or traction by hand if the arm 
or breech present. 

2. Disproportion that can be overcome without injury to the mother but 
with sacrifice of the child. The treatment indicated is to reduce the bulk 
of the child by perforator, crotchet, cephalotribe, cranioclast, forceps-saw, 
6craseur, basiotribe. 

3. Disproportion beyond either of the preceding cases, but to be overcome 



IMPACTION — ARREST. 777 

with possible or probable safety to mother and child. This demands the 
Ctesarean section in its various modifications. 

This classification is essentially clinical. The diagnostic differentiation of 
the classes of cases does not necessarily demand a precise recognition of the 
exact causes of the disproportion and difficulty. The preceding analysis of 
these causes, according to the factor affected — that is, the soft parts, the 
pelvis, or the foetus — is essentially scientific and abstract. This scientific 
analysis, again, diflfers from the clinical analysis in this: in the latter, two 
or more of the causes described in the scientific analysis may, and frequently 
do, act in combination. One alone might not produce dystocia in a serious 
degree; but two or more of them, each by itself insufficient, may, by accu- 
mulating or exaggerating action, produce serious dystocia. 

This clinical survey of dystocia must be read in connection with the 
symptomatology or history of dystocia, given at the introduction of the 
subject. 

When labor is obstructed, one of two conditions of the foetus occurs. It 
is either impacted or arrested. What meaning is attached to these terms ? 
The foetus may be stationary from simple arrest or from impaction. Arrest 
is due to want of expelling power, or to some hitch from failure of accom- 
modation of the fffitus to the particular part of the passages in which it is 
placed. The foetus may be arrested in cases where both pelvis and foetus 
are of normal proportions. It may also be arrested in cases of disproportion, 
due to excessive size of the head or very narrow pelvis, or from malposition, 
so that the presenting part of the child cannot enter the pelvis, but rests 
upon it, movable. 

Impaction, on the other hand, arises when the head or other presenting 
part is jammed in the pelvis, wedged in so that it cannot advance nor be 
easily pushed back. There is, as the French call it, " enelavement." This 
condition arises when the pelvis is contracted, but is open enough to admit 
the foetus a little way ; it occurs in arm-presentations ; even when the pelvis 
and foetus are normal, the child is wedged. 

The signs of thefcetus being in danger are convulsive movements or twitch- 
ings of its limbs. These are indications of impending asphyxia. The heart 
flagging, as ascertained by auscultation and feeling the cord : then pulse 
ceasing ; voiding meconium. These signs indicate urgency to deliver in the 
child's interest ; and this is rarely manifested without there being at the 
same time expediency, at least, to deliver in the interest of the mother. 
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FORCEPS. 

GENERAL PRINCIPLES RULING OBSTETRIC OPERATIONS. THE FORCEPS; ITS POWERS ; 
RULES GOVERNING ITS USE ; APPLICATION IN OCCIPITO-ANTERIOR POSITION OF 
HEAD, IN OCCIPITO-POSTERIOR, FACE, AND BROW; OVERHANGING BELLY; AFTER- 
COMING HEAD. DANGERS ATTENDING USE OF FORCEPS. 

The Operations. 

General Discussion of Obstetric Operations. 

The instruments — including the master-instrument, the hand — have been 
described in the chapter on the "Armamentarium Obstetricium." We have 
now to study the application of those instruments, the indications for their 
use, and the modes of using them. 

Certain general principles govern obstetric surgery. The first, and most 
important of all, is to accept as our guide in ev^ry operation, as nearly as 
possible, the processes adopted by Nature in ordinary labor, and this rule 
applies with peculiar force to delivery by turning and by the forceps. In 
these operations the duty of the surgeon is to help Nature, not to supplant 
her. She is rarely utterly at fault. 

Another principle of action is to ponder well whether we can save both 
mother and child. Turning and the forceps are generally designed to 
accomplish this twofold good result. This is the highest and most gratifying 
achievement of conservative obstetrics. 

The next principle is, when we are comprlled to abandon the hope of 
saving mother and child, to do our utmost to save the mother. It is told of 
the great Napoleon, that when the question was put to him, in the case of 
his wife in labor, he, anxious as he was for an heir — a dynasty at stake — 
answered, " Save the mother ; it is her right." To save the mother, even at 
the sacrifice of her child, is the plain duty of the surgeon. 

Next comes the question, when the case of the mother is hopeless, how to 
save the child. 

Lastly comes the question, having, either through experience of past 
labors or from recognition of danger during gestation, arrived at the con- 
clusion that the safety of mother or child, or of both, is imperilled by letting 
gestation go on to term, whether we cannot by art .avert threatening evil, by 
bringing the gestation to a premature conclusion. This operation brings us 
back to the highest aim of conservative obstetrics. 

A lesson drawn from the above propositions is, that we trace in their suc- 
cessive applications the guide to a scale of operations. There is a progres- 
sive advance from the saving or conservative operations to the sacrificial 
operations. The operations stand in a series rising in severity. From the 
forceps and turning we pass to embryotomy and the Csesarean section ; and 
then, retracing our steps, we resort to the induction of labor. 

A general idea of the indications which guide in the selection of opera- 
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tions, in so far as dystocia depends upon pelvic distortion, may be derived 
from the following 

Scheme of Kelations of Pelvic Contractions to Modes of Delivery at Term ; 
Child's Head Assumed to be H^ormal. 

ConjuRate diameter Operations at term. Operations at seven 

reduced to months. 
4 to 4.25 in. maj- end in natural labor. 

4 to 3.75 in. " " forceps or turning . . . Natural labor. 

3 75 to 3.50 in. " " turning Forceps. 

3.50 to 2 25 in. " " craniotomy . . . Turning 

2.25 to 1.75 in. " { '"j^ I . . c,-a„ioto„y. 



Csesarean section 
eliminated. 



Taking the same measurements in labor at seven months, by sliding down 
the scale of operations, as in the third column, we find that natural labor 
takes the place of forceps, forceps of turning, turning of craniotomy, crani- 
otomy of Csesarean section ; and thus the Cfesarean section is eliminate<l. 

In this table there is seen some overlapping in the application of the 
various operations. It is obviously impossible to construct rigid, absolute 
rules. Other factors besides that of mere pelvic narrowing commonly enter 
into the case. 

The choice of the operation in any particular case is too often determined 
by the accidental and relative perfection of or familiarity with particular 
instruments. And so, it may be added as a corollary, will be the result to 
mother and child. Thus, a man who has only reached that stage of obstetric 
development which is content with a short or single-curved forceps, will be 
armed with more or less efficient perforator and crotchet. He persuades 
himself that the case is not a fit one for the forceps, and so resorts to the 
easy but sacrificial operation of craniotonjy. Or if he have been accustomed 
to use a comparatively short double-curved forceps like Simpson's, which 
will mostly fail to seize the head at the pelvic brim, he may resort to turning, 
an operation vastly more dangerous to the child ; or to craniotomy, which 
destroys it. 

At the present day we may boast of having good and efficient instruments 
of all kinds, each capable of doing excellent work in its own peculiar sphere, 
and, moreover, endowed with a certain capacity for supplanting its rival 
instruments. For example, the long double-curved or the triple-curved 
forceps is adapted to supplant craniotomy in a certain range of cases of minor 
disproportion. Hence it follows that it is of more importance to have a good 
forceps which can save life, than it is to have a good perforator which de- 
stroys life. At the same time it is eminently desirable to possess the most 
perfect means of bringing the foetus through a very narrow pelvis, in order 
to minimize the necessity of resorting to the Ctesarean section. Our aim, 
then, should be to perfect all our instruments, to make each one as good of 
its kind as possible. 

And first, and above all, it is necessary to cultivate to the utmost the 
master instrument, the hand. Many of the most difficult and beneficial 
operations are performed by the hand alone. Obstetric surgery has this 
peculiarity : its operations are carried on the dark, our only guide being the 
information conveyed by the sense of touch. The mind's eye travels to the 
finger's ends. The hand is a diagnostic as well as a surgical instrument. 
The hand thus possesses an inestimable superiority over all other instruments. 
Its every movement is regulated by consciousness. Even more than instru- 
ments vary does the obstetric hand. Care and experience will to some extent 
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improve the most clumsy. But just as a bad forceps cannot be made to do 
the work that a good one will easily accomplish, so the originally awkward 
hand will never attain to the skill of the master. 

The Powers of the Forceps. — The first point in the study of an instru- 
ment is to determine what it can do. We find that the powers inherent in 
the forceps are three. Thus, applied to the child's head, it is endowed : (1) 
with the power of compression — that is, of moulding the head ; (2) with the 
power of traction ; (3) with a leverage power. 

1. Compression. The child's head, as we have seen, is moulded under the 
ncrmal pressure which it undergoes in its transit through the pelvis. This 
plastic property is an essential condition of accommodation. Either because 
the natural force is unable to propel the head in such a manner as to bring 
it within the range of the moulding factors, or from other causes, the forceps, 
by drawing the head down within this range, acts on the moststrjctly physio- 
logical principle. 

The compression is effected in two ways : (1) By the direct compression of 
the head between the blades by pressure upon the handles ; and (2) by the 
pressure exerted upon the bows of the blades by the resistance encountered 
in the passages as the head descends. This pressure serves to fix the blades 
upon the head, and thus the head is further compressed and moulded by the 
medium of the forceps. Thus the forceps aid Nature. 

Different forceps vary greatly in the degree in which this property of com- 
pression is possessed. The old short single-curved forceps, with short handles, 
possess very little compressive force. What they do possess is due almost 
entirely to the pressure exerted upon the bows of the blades by the resistance 
of the passages. 

Some even of the better models of long double-curved forceps owe their 
corapresssive power upon and grasp of the head to the same external pres- 
sure upon the bows. No matter how firmly the handles are gripped by the 
operator, it will be found with most English forceps that as soon as the 
equator of the head clears the pelvic outlet, the blades, losing the external 
support, are apt to slip off. The shanks are commonly made so slender that, 
when the handles are tightly gripped, the blades adjusted upon the head find 
this globe too resisting to yield beyond a very small extent, and so the blades 
open a little — that is, the instrument "springs." 

This fault — or advantage, according to the view taken — is not found in 
the French forceps, the branches of which are made stouter, and therefore 
spring but little, if at all. These forceps, therefore, grasp and mould the 
head in great measure through the leverage applied to the handles. 

An interesting question, but one difficult to answer with precision, is: 
What is the measure of the compressibility of the head, compatible with safe 
delivery? Numerous experiments have been made upon dead children to 
determine this point. Baudelocque found that he could lessen the transverse 
diameter by a quarter to a third of an inch. Siebold gained half an inch. 
Osiander and Velpeau claim as much. Joulin and Chassagny proved that 
a degree of moulding still greater may be attained. But these experiments 
upon dead children are of doubtful application to the solution of the problem. 
The important clinical fact is that in many cases the child survives, although 
its head has undergone very great compression and moulding. The degree 
of compressibility compatible with life is probably a variable quantity. The 
following conditions influence the result: the degree of development of the 
head as to size and ossification, and the mode in which the compressing force 
is applied. If the force be applied gradually and intermittently, a much greater 
degree of moulding with less injury to the child may be obtained than what 
Baudelocque thought possible. The clinical experiment observed in the 
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natural process of moulding indicates approximately the extent of compres- 
sion that may be obtained with safety, and the conditions under which artifi- 
cial compression should be applied. 

Thus we have seen that the biparietal diameter of 4 inches maybe reduced 
by the natural forces to 3.50 inches. But this gain could not be made by 
rapid forcible compression between the rigid blades of the forceps without 
endangering the child's life. The forceps must therefore be used slowly and 
intermittently. 

This rule seems good both in logic and in physiology, but experience proves 
that there are cases where the head-moulding can be accomplished more 
quickly with safety by continuous pressure. Delore,^ who has made many 
dynamometric observations, concludes that pressure, exerted either by the 
forceps or the genital organs, may be harmless to the head if spread over a 
large surface. It is limited and angular pressure that is dangerous. He 
also established the rule that the greater the traction the greater is the jyressure. 
The pressure is equal to about half the traction. Thus, if we exert a trac- 
tion-force of fifty pounds, the pressure upon the head is about twenty-five 
pounds. These observations, again, illustrate the proposition already stated, 
that grasp and compression are greatly due to the pressure of the passages 
upon the bows of the forceps. It is necessary to remember that experiments 
of this description, made before the axis-traction forceps was used, are open 
to the fallacy that the traction almost necessarily involved some waste force 
by the vicious direction imparted to it. 

2. The traction power. This is the most obvious property. It cannot 
well be dissociated altogether from, 3. The leverage power. It is more 
instructive to study these two forces together. The forceps is a double lever ; 
each branch is a lever and might be used as such separately; united, each 
branch acts as a fulcrum to the other. The lever application of the forceps 
is strongly denounced, but we think for want of right understanding of the 
question and want of delicacy of touch. It is simply a mechanical impossi- 
bility to pull with absolute unvarying straightness upon a rope or rod; some 
degree of oscillation is unavoidable; the best trained muscles, acting against 
considerable resistance, will sway a little. This is leverage, and the degree 
of leverage increases with the length of the rod — that is, of the forceps. 

Leverage is a force indicated by Nature; it is a most important factor in 
the natural progression of the head. As the head advances, first one side 
of the head is felt a little lower than the other ; presently a slight oscillation 
of the head on its long axis is perceived during its screw-movement, the side 
that was at first highest coming down a little. The adaptation of the head to 
the planes of the pelvis is largely effected in this manner. Since it is our 
business to help Nature by imitating her, it would be folly to reject this force. 

The question then remains, how best to use this force? The reply is, not 
by violent oscillations, carrying the handles first strongly to one side, then 
over to the other ; not by making a fulcrum against the sides of the pelvis 
at the risk of crushing the soft parts, perhaps of opening the bladder ; but 
by gentle, almost imperceptible, alternate movements, traction force being 
exerted at the same time, and making the blades of the forceps act as mutual 
fulcra, or by making a fulcrum of the forefinger. 

We are in the habit of demonstrating the safe and effective leverage of 
the forceps by using each blade alternately unlocked, making the finger 
serve as a fulcrum. In this way, in an ordinary case, the head may be seen 
and felt to descend as first one side of the head, then the other, is canted 
downwards. This is done without any traction force whatever ; it is, in fact, 
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the illustration of the action of the simple lever, an instrument now com- 
paratively obsolete. If the simple lever be now neglected in favor of the 
more efficient double lever, it is at least worthy of remembrance for the 
lesson it teaches that its power is transferred to the forceps. Indeed, one of 
the earliest attempts, stimulated by the desire to realize the concealed dis- 
covery of the Chamberlens — that of Palfyn — consisted in applying two 
opposed levers which did not cross, and therefore could not exercise any 
direct compressive action. Assaliui's forceps is the surviving representative 
of this principle. Its two opposed blades do not cross; its compressive 
power is due to external pressure upon the fenestrte; and its prehensile and 
traction power is due to the curvature of the blades upon the head. 

The traction power obviously depends in the first place upon a good hold. 
This we have seen is effected partly by the outward pressure upon the 
fenestrte and partly by the curvature of the fenestrse embracing the head. 
This curve is more marked in the French forceps than in most of the English 
instruments, and in this we think the French forceps is superior. 

Four rules should govern the use of the forceps : 1. The direction of the 
traction must be the axis of the pelvis. This has been demonstrated in 
describing the axis-traction forceps of Aveling and of Tarnier. Traction so 
applied, aided by 2. Slight lateral or oscillating movement, reduces the force 
required to the minimum, and this means the minimum of violence to the 
mother and the child, and, in some difficult cases, successful delivery beyond 
the power of ordinary instruments. 3. Give time for the head to mould and 
for adaptation to be effected. 4. Aid the vis d fronte by putting on vis d 
tergo. This is done by a binder or the hands of an assistant pushing the 
head into the pelvis. In this way traction force to the extent of 5 lbs. to 
7 lbs. may be saved. The child's trunk is kept with its axis coincident with 
that of the pelvis ; this implies a saving of compressive force, and lessens 
risk of injury from stretching the child's neck. 

We add a negative rule admitting of few exceptions : Avoid using the 
forceps to rotate the head; this rotation should be left to the natural law of 
adaptation. 

Knowing the power we hold in the forceps, we may now study how to use it. 

Postulates for the useful Application of the Forceps. 

1. The OS uteri must be dilated, or dilatable enough to permit the blades 
to pass without stretching. To this rule there are some exceptions. 

2. The fruit-sac must have burst. It is not necessary to wait for the 
evacuation of liquor amnii. Sometimes the uterus is paralyzed by the head 
acting as a ball-valve; one blade then introduced gives a channel for the 
escape of the damned- up waters. 

3. The pelvis should be of normal proportions, or only contracted in the 
minor degrees. 

4. The head should be normal in size and firmness. 

5. The bladder and rectum should be empty. We recommend to carry a 
catheter tied to the forceps, so that on taking up the instrument we are at 
once reminded first to use the catheter. Neglect of the state of the bladder 
has undoubtedly led to serious catastrophes. 

6. Ether-narcosis is especially useful in the high operations. 

Indications for the Use of the Forceps. 

_ It may be premised as a general rule that if the forceps lock easily the con- 
ditions are favorable. 
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Ascending from the simple to the more difficult cases, we may divide the 
forceps cases in three classes : 

1. The Head is in the Pelvic Cavity. — This is the low operation, (a) 
There is simple arrest. (6) Arrest from persistent capping by the anterior 
uterine valve (see Fig. 113). (c) Arrest with slight impaction from dispropor- 
tion or unyielding state of the soft parts, (d) Arrest on perineum in an 
oblique or transverse position, driving force wanting to rotate the occiput 
forwards, (e) Arrest from occipito-posterior position. (/) Arrest from vicious 
direction of the driving-force, from non-coincidence of the axis of the uterus 
with the axis of the pelvis, as with overhanging belly. 

In most of the above cases the short, or so-called straight, forceps might 
be available, but the long forceps is better. 

ig) Arrest in the pelvis, the trunk being delivered — head-last labor. 

2. The Head partly engaged in the Pelvic Brim. — This is the medium 
operation, (a) There is arrest from defective driving-force. (6) Arrest from 
imperfect dilatation of the cervix, '(c) Arrest from slight excess of child's 
head — minor degree of impaction, (d) Arrest from slight projection of the 
promontory, so that the head is kept in the transverse position, (e) Arrest 
from face-presentation: (1) impaction, chin forwards, occiput compressed 
against nucha in strong extension; or (2) chin remaining backwards, impac- 
tion from wedging of head with back of child. 

3. The Head arrested on the Pelvic Brim or only slightly en- 
gaged. — The high operation, (a) Arrest from want of driving-force, inherent 
debility, emotion, excessive distention of uterus from liquor amnii or twins. 
(h) Arrest from non-coincidence of uterine axis with pelvic axis, as in over- 
hanging belly or marked obliquity of the uterus, (c) Arrest from minor 
degree of disproportion, head larger or pelvis small. 

In some of these cases the forceps are used tentatively. If the case proves 
intractable to the forceps, turning comes next. 

4. In general terms, the forceps may come into requisition for low, medium, 
or high operation, to save from lingering labor, and in cases in which delivery 
is indicated apart from disproportion or malposition. (1) In the interest of 
the mother: (a) Some cases of hemorrhage; (6) convulsions; (c) to obviate 
exhaustion and uterine paralysis from protracted labor; {d) to obviate 
sloughing of vagina, vesico-vaginal fistula, and rupture of the perineum. 
(2) In the interest of the child, the mother being in extremis. 

In some of the cases specified, turning or craniotomy comes into competi- 
tion with the forceps — first, as elective; secondly, as alternative operations. 
In the discussion " On the Uses of the Forceps and its Alternatives in Lin- 
gering Labor," introduced by Robert Barnes in the Obstetrical Society, in 
1879, the following propositions were submitted and met with general approval : 
It may be premised that the alternatives are waiting or expectancy, ergot 
and turning. 1. In lingering labor, when the head is in the pelvic cavity, 
the forceps is better than its alternatives. 2. In lingering labor, when the 
head is engaged in the pelvic brim, the pelvis being known to be well formed, 
the forceps is better than its alternatives. 3. In lingering labor, when the 
head is resting on the brim, the liquor amnii discharged, and it is known, 
either by exploring with the hand or by other means, that there is no dis- 
proportion or only°a slight degree of disproportion, even although the cervix 
is not fully dilated, the forceps will generally be better than its alternatives. 
4. In proportion as the head is arrested high in the pelvis, in the brim, or 
above the brim, the necessity, the utility, and safety of the forceps become 
more doubtful. 5. As a corollary from the preceding proposition, increasing 
caution in determining on the use of the forceps and greater skill in carrying 
out the operation are called for. 
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Dr. McClintock regarded it as one of the most generally true maxims iu 
midwifery that as long as the membranes are entire and the liquor amnii 
present, no danger will accrue to mother or child by the continuance of the 
labor process, except from convulsions or hemorrhage. But this requires 
some qualifications. Certainly, lingering labor involving the risk of exhaus- 
tion or rupture of the uterus may arise before the rupture of the membranes. 

Modes of Applying the Forceps; the Operation. — The first thinsr 
to determine is the posture of the patient. We have to choose between the 
left lateral and the dorsal or lithotomy posture. In this country the almost 
universal practice is to draw the patient to the right edge of the bed, placing 
her on the left side, the knee well drawn up. In France the dorsal posture 
is preferred. The patient is brought to the edge of the bed, lying on her 
back, with the knees raised and flexed, and supported by assistants. Each 
method has its advantages. National customs will probably be adhered to. 
In favor of the Eoglish custom it may be pleaded that it involves much less 
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FiKST Stage of Ikteoduction of First Blade. (R. ii.) 



disturbance of the patient, that it requires no second assistant, and that it is 
for these and other reasons more convenient in home practice. On the 
other hand, the dorsal posture is more favorable to maintaining coincidence 
of the uterine and pelvic axes, to support and compress the uterus by the 
hands of an assistant supplying vis d iergo, and to give more power and 
nicety of action to the operator during the last stage of extraction. The 
student should practise under both conditions on the phantom. 

Selection of Instrument. — We will not encumber the subject by 
describing the mode of using the short forceps. As the greater includes the 
less, all that can be done by the short forceps can be done better by the long 
forceps ; and he who can work with the long forceps will find no difliculty 
with the short. 

Anoesthesia is not necessary, but may be called for. As in other surgical 
operations, the induction of anaesthesia should, if possible, be entrusted to a 
special assistant. The conduct of the operation is enough for the surgeon. 
Pass the catheter. 

The forceps operation may be divided into four stages or acts : (1) The 
introduction and adjustment of the blades; (2) locking; (3) compression, 
traction, and leverage ; (4) removal of the instrument when the head is born. 
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The blades should, in strict theory, be so applied as to seize the head in 
its biparietal diameter. This rule is insisted upon by Tarnier ; but in prac- 
tice this is often difficult of attainment. The pelvic curve of the long forceps 
practically determines the placement of the blades in accordance with the 
curve of the pelvic canal ; thus, the blades naturally run into the sides of 
the pelvis, and grasp the head as it is found. It is true that the usual 
oblique position of the head will to some extent deflect the blades towards 
the biparietal diameter. The combined effect of these two factors will be to 
produce an oblique adjustment of the blades — oblique both as regards the 
pelvis and as regards the child's head. 



Fig. Hi4. 




Seoonm) Stage of Ixtroiiu' tion ok First Blade. iK U l 



Iq the great majority of cases, if the position of the fenestrie and the 
marks made by them on the f«tal head be observed after delivery, it will be 
seen that one fenestra was applied more or less behind the transverse 
diameter, and the other a little in front. The recognition of this fact much 
simplifies and facilitates the use of the instrument. 

The Application of the Forceps ix Occipito-anterior Positions 
WHEN the Head is Delayed on the Brim.— The left lateral decubitas is 

assumed. . , , i i u • x 

\stAct—D\\^ the blades in warm water, wipe them dry, and lubricate 
with carbolized vaseline. To select the blade to introduce first, join the 
blades and holding the instrument with the concavity of its pelvic curve for- 
wards 'the blades in the position they are to occupy in the pelvis, take that 
one first which is to lie in the left or lower side. 

50 
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One or two fingers of the left hand are passed in at the perineum (see 
Fig. 193), taking care to get them between the cervix uteri and the child's 
head. Then, bearing in mind the relative forms of the instrument, the head, 
and the pelvic canal, the point of the blade is passed along the palmar aspect 
of the fingers, at first nearly directly backwards towards the hollow of the 
sacrum. 

2d Act. — The handle is now raised, so as to throw the point downwards 
upon the Ifeft side of the head. As the point of the blade must describe a 
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Iktroduction op the First or Left Blade. (E. B.) 



1. First stage, or introduction of point of blade in the hollow of sacrum. A. The liandle is then raised, 
and at the same time carried across, rotating partly on its axis to B, so that the point D, turning round in the 
hollow of the sacrum to E, strikes the head and rises towards the left side of the pelvis. 2. The second stage, 
or advance of the blade round tlie head, and up in the left ilium. 3 The third stage ; the handle B has 
travelled in the direction B C, still rotating slightly, until at C it is at rest situ, the shank near the anus, 
where it is held by the back of the operator's left hand, whilst the point of the second blade is passed over and 
across it inside the perineum, as seen in nextfigure. 

double or compound curve — a segment of a helix — in order to travel round 
the head-globe, and at the same time to ascend forwards in the direction of 
Carus's curve to reach the brim of the pelvis, the handle rises, goes back- 
wards, and partly rotates on its axis (see Fig. 194). 

3d Act. — The handle is now carried backwards and downwards to complete 
the course of the point around the head-globe and into the left ilium. Slight 
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pressure upon the handle ought to suffice. This will impart movement to the 
blade ; the right direction is greatly determined by the relation of the sacrum 
and head. The blade is now in situ. The shank is to be pressed against 
the coccyx by the back of the operator's left hand whilst he is introducing 
the second blade. Its weight aids in maintaining it in situ (see Fig. 195). 

Introduction of Second Blade— 1st Act.— Two fingers of the left hand, the 
back of which is supporting the first blade against the perineum, are passed 
into the vagina and up between the os uteri and the side of the head which 
lies nearest to the right ilium. The instrument held in the right hand lies 
nearly parallel with the mother's left thigh, or crossing it with only a slight 
angle. The point is slipped along the palmar aspect of the fingers in the 
vagina, across the shank of the first blade in situ, and inside the perineum 
towards the hollow of the sacrum (see Fig. 196). 



Fig. 196 




SHowiNfi Last Stage of Introuuction of First Blade, and the Crossi.vg the shank of this'Blade 
BY the Second Blade in the First Act of its Introduction. (R. B ) 

2d Act. — As the point of the blade has to describe a helicine curve to get 
round the head-globe and forwards in Carus's curve, the handle is now 
depressed and carried backwards until the blade lies in the right ilium. 
When it has reached this position the handle will be found near the coccyx, 
nearly in opposition to the first blade (see Fig. 197). 

The Locking. — This is effected by slight movement of adaptation. A 
handle is seized in each hand. The handle of the first blade is brought a 
little forward over the handle of the second blade. If one blade is a little 
deeper in the pelvis than the other, it is either brought out or the other is 
carried in until the lock is adjusted. This is commonly facilitated by press- 
ing both handles back against the coccyx. This movement, by throwing the 
fenestrse well into the ilia, where there is room, allows the handles to be 
rotated a little so as to fall into accurate relation (see Fig. 197). 

Accurate locking is generally evidence that the blades are properly 
adjusted, and that the pelvis admits of the successful use of the instrument. 
On the other hand, their not locking is proof of not being properly intro- 
duced, or of the pelvis not admitting of their application. In the first case 
— that of improper introduction — the failure is generally due to neglect in 
passing the blades exactly in the same diameter of the pelvis — that is, in 
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passing the second blade exactly opposite to the first, so that, if the first 
blade is applied in the left ilium opposite one end of the transverse diameter, 
the right does not lie at the opposite end of this diameter. To remedy this 
error, the blade must be partly or wholly withdrawn and readjusted. 

In the second case — that of pelvic unfitness — the locking is probably pre- 
vented by the projecting promontory or other deformity so distorting the 
brim that the two blades cannot find room to lie in the same diameter oppo- 
site to each other. It will commonly be found that the blades will pass one 

Fig. 197. 




Introduction of the Second or Kigiit Blade. (K. B.) 
1. Mist stage. 2. Second stage. X. The first blade in situ. A The liandle at the moment of itassing (', 
the point inside the perineum, into the hollow of the sacrum, across X, the first blade ; the handle A then 
drops and goes backwards to B, the point C travelling round the head, and advancing into the right ilium in 
the direction of the brim to D; when it has reached this position, it will be found nearly opposed to X, the 
first blade. The locldng is effected by bringing the handle X over the handle B. 



on each side of the promontory, the inside of the blade not looking towards 
its fellow but towards the opposite foramen ovale, where a blade cannot be 
got to lie. When this happens it is best to give up the use of the forceps. 
Pass the hand into the pelvis if necessary, explore its dimensions and form 
carefully, and determine between turning and craniotomy. 

The Extraction. — Get an assistant to press upon the right hip and support 
the back. Grasp the handles with one hand, and apply the fingers of the 
other hand to the ring or shoulders at the lock ; draw at first backwards in 
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the axis of the brim, during the pains if any be present, and at intervals of 
a minute or so if there be none. Concurrently with traction slight alternate 
leverage movements may be executed by swaying the handles gently from 
side to side within a moderate angle not exceeding 20°. Care is taken not to 
press the shanks against the pelvic walls. Each blade is the fulcrum to its 
fellow. 

Extraction is assisted by pressure d tergo upon the fundus uteri. 

The advance of the head is measured by the following standards : First, 
you feel if the occiput approaches the pubic arch by passing a finger below 
and behind the pubic bones; secondly, sweep the finger round the circum- 
ference -of the brim, and thus feel if the equator of the head-globe is pressing 
lower down through the brim ; thirdly, by feeling the direction of the 
sagittal suture : if you find that it is approaching parallelism with the con- 
jugate diameter you may be certain that the head is descending. Further 



Fig. 1118. 




Showing Direction oi' Tkaotiox, I'ihst Stack, Hkad at Brim. iH. li.) 



evidence is found in the rotation of the forceps. As the head can hardly 
turn upon its cervico-vertical axis without at the same time descending in 
the pelvis, if the handles of the forceps rotate, this rotation being imparted 
by the head, is evidence of advance. 

Again, as the head descends, of course more and more of the shanks will 
become visible. This is, indeed, open to a fallacy ; allowance must be made 
for some degree of slipping which takes place with all the English instru- 
ments whose blades have only a moderate bow. And, further, when the 
head is fairly in the pelvic cavity the blades lose in some degree external 
support. , 

Fourthly, by two or three fingers you gauge the space or degree of tight- 
ness between the vertex and the floor of the pelvis. At first there is free 
space ; gradually the vertex presses on the perineum, bulges it out and puts 
it tightly on the stretch. The anus is protruded, feces are often squeezed out ; 
indeed, the pressure upon the sphincter ani and vulva at this stage sets up 
increased reflex action ; the call to strain or bear down is uncontrollable. 
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Turbulent expulsive action, then, and defecation constitute strong signs that 
the head is advancing. To some extent the increasing caput succedaneura 
may give a false impression that the cranium itself is descending; but a 
little attention will correct this error. 

At this stage the handles of the forceps may be directed more forwards 
during traction ; the shanks thus avoid stretching the perineum, and the 
traction is in the axis of the outlet. An assistant is now useful in holding 
up the right knee, so as to leave room for the operator to carry the handles 
well round the pubes in Carus's curve. Here it is often convenient to push 
the handles forward rather than to pull. 

The forward direction of the handles must not begin until the occiput is 
well under the pubic arch. During extraction it occasionally happens that 
the blades lose their hold, that the blades will twist in opposite directions 
and thus unlock ; this is generally owing to carrying the handles forward 
too soon. The effect of this is to throw the fenestrte off the head-globe over 
the face. This is another illustration of the law that the position of the 
forceps is determined by the relation of the head to the pelvis, and that if 
we reverse the order by attempting to make the forceps alter their position 
we are immediately at fault. Axis-traction simple is the law to follow. 
When the blades slip the remedy is to carry the handles well back, when 
the lock will be readjusted. During the passage of the head the perineum 
should be supported by bringing it well forward. By firm pressure from 
behind and on either side the head is assisted in its exit. Another manoeuvre 
is sometimes serviceable; this is to pass a finger into the rectum, so as to get 
a point of pressure upon the forehead. In this way it is sometimes possible 
to bring the face downwards, to start the extension movement, and thus to 
extricate the head. And if at the same time firm downward pressure be 
made upon the breech through the fundus, the force propagated through the 
spine will aid materially in giving the extension movement. This combina- 
tion of pushing, of leverage, and of " shelling-out" may in certain cases effect 
delivery without resorting to the forceps. If the head is in the genital fissure, 
and there is sufficient propelling force, we may proceed to the fourth act, the 
removal of the blades. But generally it is better to keep them on the head as 
one piece with it until the head is entirely born. 

The Time required for Extraction. — If the head be delayed in the 
pelvis for want of expulsive action, or because it rests upon the ischia, main- 
taining a too near approach to the transverse diameter, and there is no 
marked hindrance on the part of either the anterior or posterior valve, it is 
generally sufficient to use slight traction or oscillation for a few minutes. 
As soon as the head is started by the forceps the uterus takes up its work, 
helps the operator, and the labor is quickly over. 

If the head has to be seized at the brim from inertia of the uterus, time 
may often be saved by placing the patient on her back, and supoorting the 
uterus against the spine by the hands of an assistant or a binder. This pro- 
ceeding, by adjusting the axis of the uterus to that of the brim and getting 
the aid of gravitation, will greatly facilitate the entry of the head and 
encourage the action of the uterus. If there is no obstacle in the condition 
of the passage, gentle traction and oscillation during fifteen minutes will 
generally complete delivery. 

In the event, however, of arrest from pelvic contraction or from want of 
dilatability of the soft parts, time is a necessary element. The process of 
moulding can only be effected gradually. Oscillation must be used with 
great care ; what is wanted is steady compression and traction, extended, 
with moderate intervals of rest, over perhaps an hour or more. Should the 
head make no advance in entering the brim in that time, and if the handles 
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of the forceps maintain a marked degree of divergence, and the signs of 
dystocia rise to indicate exhaustion, the question whether the forceps must 
not be laid aside for turning or perforation will have to be considered. 

The Forceps in Occipito posterior Position. — The study of this case 
is especially interesting on account of the frequency of its occurrence. In 
the majority of the cases to which we have been called to apply the forceps, 
the delay was due to this position. The mechanism of labor in this posi- 
tion has been described (see p. 518 et seq.). The occiput, taking the pro- 
montory as the analogue of the symphysis pubis, is relatively fixed to this 
point, whilst the head, revolving in Barnes's curve, gets into an unfavorable 
position in the sacral hollow. The head undergoes extension in the pelvis. 
Hence the liability to arrest. Release can only be obtained by a movement 
of flexion. 

Flexion may be obtained in two ways: first by conversion into an occipito- 
anterior position ; secondly, by taking the symphysis as the centre of rotation, 
and the point against which the root of the nose or the forehead is fixed, 
whilst the vaults of the cranium is made to roll over the floor of the pelvis 
and through the outlet. 

The first question that arises, then, is whether we can hope for the change, 
spontaneously or by art, to an occipito-anterior position. Af p. 519 experi- 
ments by Dubois are cited, showing that if onward movement be given the 
tendency to this conversion is great. Smellie eflfected the change by the for- 
ceps. Clarke and Burns said it could be made by the fingers. R. U. West 
applied his fingers to the frontal bones, turning this part backwards, and at 
the same time tilting it up until he felt the posterior fontanelle come down. 
In another case he brought the occiput down by the lever. As soon as the 
occiput came down, the rotation seems to have been eflTected by Nature. 
The essential thing to do is to get the occiput down — that is, to restore 
flexion. We are persuaded that the head often turns of its own accord when 
we think we are helping it. Dr. Millar, after assiduously working after the 
manner recommended by Baudelocque and Dewees, in a considerable number 
of cases let Nature take her own course, and "found that the desired rota- 
tion was generally accomplished about as well without as with his assist- 
ance." Leishman savs, " We may succeed in amending the position in two 
classes of cases. In the first, the head is free at the brim, and here rotation 
may be effected by the forceps. In the second, the head has reached the 
floor of the pelvis, where we have natural rotatory forces operating in our 
aid. No attempt, while the head is in a position intermediate between these 
two, is likely to be attended with success. In the second class of cases the 
forceps is quite inapplicable (for the purpose of rectification). We must 
employ our whole efforts in promoting the preliminary flexion. This is done 
most effectively by bringing two fingers to bear upon it, and pressing in the 
direction indicated during a pain." 

We have found that the occiput must be brought down below the edge of 
the sacro-sciatic ligament to permit of the rotation face backwards. But 
we cannot give more than a qualified assent to the attempts to rectify the 
position. It is only exceptionally useful ; still more rarely is it necessary; 
and it is not free from danger. In Leishman's first case, the head free at 
the brim, it is quite premature to interfere. The rotation is most likely to 
take place spontaneously if let alone. In the second case, his manreuvre 
postulates a driving force. This is often wanting. The pains are apt to flag 
when the head is on the floor of the pelvis. 

The fact is that the head can be born very well, preservmg the occipito- 
posterior position throughout. We think this occurs more frequently than 
Naegele represents. Nor does the case call for force. By help of the forceps 
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the delivery is nearly as easy as in occipito-anterior positions. In the event 
of delay, then, we advise resort to the forceps. 

In traction there are two things to be observed : the perineum is put more 
upon the stretch, and therefore requires more care; if the handles of the 
forceps are carried forwards towards the mother's abdomen too soon, the 
bows will be apt to slip off. The perineum is severely tried, and laceration 
is sometimes unavoidable. 

The blades should be introduced as described in the case of occipito- 
anterior positions. They will be guided by the head into the most suitable 
position. Extraction simply, without troubling ourselves about rotation, is 
all that is necessary. If Nature prefer to insist upon rotation, our business 
is to assist. As the head advances, the occiput may come forwards. But 
in a large proportion of cases Nature will not insist upon bringing the occi- 
put forwards; and here, again, our part is simply that of a minister of 
Nature. The forehead will emerge under the pubes ; the cranium will sweep 
the sacrum and perineum. 

As the blades of the forceps preserve their original rela^on, the handles 
will turn with the head. It is labor lost, it is encumbering Nature with 
superfluous help, to attempt to promote this turn by twisting with the 
forceps. • 

The Forceps in Brow and Face Presentations. — The mechanism by 
which these presentations are produced has been described (p. 521). The 
study of this process indicates the principle upon which rectification must 
depend. The face descends because the occiput, encountering excess of 
friction against the pelvic brim or in the lower segment of the uterus from 
obliquity, the head rotates on its biparietal diameter. We have seen that, 
if excess of friction can be transferred to the forehead or anterior pole of 
the head-lever, the occiput may descend, and the vertex be substituted for 
the face. We also showed the process by which Nature extricates herself 
from the difficulty when the head and part of the thorax get jammed in the 
pelvis. Sometimes, however, the head in face-presentations is neither recti- 
fied by art nor by Nature. It is arrested in the pelvis. 

Let us first take the case of arrest in the stage of face-presentation Avhen 
the chin has effected its rotation forwards, coming under the pubic arch. 
In Figs. 140 and 141, we see this condition. The head is in strong exten- 
sion; occiput jammed between the shoulders. This extension was produced 
by the relative fixing of the occiput on the pelvic brim, whilst the face and 
chin travelled in Barnes's curve. Now the object desired is to restore flexion, 
so as to decompose the wedge formed by the head and' thorax. This is to be 
done by making the head rotate on its transverse axis, bringing the occiput 
down and making it travel through the pelvis in Carus's curve. The prob- 
lem, in short, is how to reverse the movement by which the face presentation 
was produced. 

The blades of the forceps should be applied so as to seize the head nearly 
in its transverse diameter. Now, the face presents some degree of obliquity 
in relation to the pelvis. The first or sacral blade, therefore, must pass up 
the left side of the pelvis, somewhere between the sacro-iliac joint and the 
left extremity of the transverse diameter. The second or pubic blade will 
pass in the opposite point of the pelvis — that is, between the foramen ovale 
and the right extremity of the transverse diameter. When locked, traction 
is at first directed downwards to get the chin fairly under the pubic arch. 
Then the traction is directed gradually more and more forwards and upwards, 
so as to bring the vault of the cranium out of the pelvis. The posterior 
part of the head puts the perineum greatly on the stretch. The final stage 
of extraction requires great care. Give time for the perineum to dilate. 
Carry the handles well forward so as to keep the shanks out of the way. 
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But some cases will not proceed so smoothly. Some of the most ditiicult 
cases to which we have been summoned have been face presentations. Some- 
times the /ace will not enter the brim. What is to be done? If we apply the 
forceps one blade is likely to seize beyond the jaw and compress the neck, 
bruising the trachea. If the attempt be made to seize the head by applying 
the blades in the oblique diameter, the fenestrie must be passed very high, 
and even then may slip; if firmly grasped and traction be made, the faulty 
extension of the head is increased, the compression of the vessels of the neck 
and the danger of apoplexy are augmented, and after all extraction may 
have to be completed after perforation. Turning can be effected with infin- 
itely less trouble, and with a better prospect for the child. 

In another class of cases, the face has descended into the pelvis. The birth 
of a full-grown living or recently dead child, the forehead maintaining its 
direction forwards, is almost impossible. The extension of the nec'k is 

Fig 19!). 
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extreme, the head being doubled back upon the nucha. The chin represents 
the apex of a wedge, A b c (see Fig. 142), the base of which is formed 
by the forehead, the entire length of the head, and the thickness of the head 
and chest. This must be equal to at least seven inches. The bregma and 
occiput become flattened in, but not much is to be expected from moulding. 
The case is that the natural mode of decomposing the wedge by the rotation 
of the chin forwards will not take place. Hence arrest or impaction. The 
child is in imminent danger. Aid becomes necessary. We have to consider 
the following points : 

1. Can the head be rotated on its transverse axis, restoring flexion in the 
pelvis? This is scarcely possible when the head is jammed in the pelvis. 

2. Can the turn of the chin forward be eflfected by the hand, lever, or 
forceps? This is sometimes possible, and should be tried. The method is 
thus described by Smellie : " After applying the forceps along the ears, push 
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the head as high up in the pelvis as is possible, after which the cliin is to be 
turned from the os sacrum to either ischium, and afterwards brought down 
to the inferior part of the last-mentioned bone. This done, the operator must 
pull the forceps with one hand, whilst two fingers of the other are fixed on 
the lower part of the chin or under jaw, to keep the face in the middle and 
prevent the chin from being detained at the os ischium as it comes along, 
and in this manner move the chin round with the forceps and the above 
fingers brought under the pubes, which done the head will easily be extracted." 

3. Can the head be brought down by the forceps without turning the chin 
forwards, trying to extract in Carus's curve? This is a practice against 
Nature. The forceps will be likely to slip, and if it hold it will bring more 

Fig. -200. 
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of the wedge into the brim. The head must be small or the pelvis large to 
admit of success. 

4. Shall we extricate the head by perforating it ? In extreme cases this 
course may be necessary. It is not easy, unless the bones be broken away, 
or crushed in by the cephalotribe. 

5. The chin will sometimes turn forwards at the very last moment, when 
the face is quite on the floor of the pelvis. If not, it may be possible to 
hitch the chin over the perineum by drawing the chin forwards by the 
forceps and pulling the perineum backwards (see Fig. 142). The chin thus 
outside, the forceps may be applied to draw the occiput down under the pubes 
and backwards, so as to make the head revolve on its transverse axis around 
the coccyx as a centre in the coccygeal or Aveling's curv^e. The delivery is 
thus effected by a process the reverse of that of ordinary occipito-anterior 
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labor, and in a different orbit. In the raento-sacral position the delivery 
takes place by promoting flexion. Bilateral incision of the perineum may 
be desirable to facilitate the release of the chin. 

Dystocia from Pendulous or Overhanging Belly — the "uterus en 
besace." Since a main factor in the production of this condition is an 
extremely lax state of the abdominal walls, it is most frequent in women who 
have borne many children. In some cases there is separation of the recti 
abdominis muscles along the linea alba ; then there may be hernia of the 
gravid uterus. Another favoring condition is contraction of the pelvis with 
lordosis. The projecting lumbar curve throws the uterus forwards. When 
this condition exists, the uterus,, hanging down like a pack-saddle over the 
pubes, is widely out of the axis of the pelvis ; and if there is pelvic contrac- 
tion, the child would be directed over the brim, against the promontory (see 
Fig. 201). 

This fault may sometimes be remedied by placing the woman on her back, 
and supporting the abdominal walls by applying a broad binder, so as to lift 
up the fundus of the uterus. This will restore the relation between the axis 
of the uterus and that of the pelvic brim. But if contractile energy be still 
wanting, the forceps will come into requisition. This is a case where the 
dorsal decubitus is especially desirable. 

The alternative of the forceps in these cases is likely to be turning. How 
shall we determine the choice? There are two principal cases: First, the 
liquor amnii has drained off and the head is pressing into the brim. The 
forceps is strongly indicated here. Secondly, the head is mobile above the 
brim, and not easy to grasp in the forceps. If by pressure we cannot push 
the head into the brim, turning will be preferable. We have several times 
rescued a living child by turning under these circumstances. The second 
case may sometimes be reduced to the first, and thus brought within the 
more desirable dominion of the forceps. One result of the pendulous belly 
and uterus is to form a kind of reservoir in which the liquor amnii is 
dammed up; hence an added impediment to contraction of the uterus. The 
waters can be drained off by lifting the fundus uteri up to its normal posi- 
tion, and making a channel past the head to the uterine reservoir by intro- 
ducing one blade of the forceps. Having accomplished this, under steady 
pressure by the hands or a broad belt, the uterus may recover its form and 
expel the child. If not, the forceps comes into play. 

Until the uterus is brought to its normal position, two causes concur to 
render labor difficult. First, the uterus being thrown forwards, its fundus 
is carried away from the diaphragm and upper part of the abdominal walls. 
It loses, therefore, the aid which the expiratory muscles, acting powerfully 
when the glottis is closed and the chest is fixed, usually give. When the 
uterus is thrown forwards across the pubes, any force propagated downwards 
from the diaphragm will strike the posterior wall of the uterus at a right 
angle with the body of the uterus and the long axi-* of the foetus. It will, 
in short, drive the uterus and its contents down upon the symphysis, or even 
more forwards still, since the body of the child, which lies in front of the 
symphysis, forms the longer arm of a lever, and the force is expended upon 
it (see Fig. 203). . . 

Secondly, the uterus, if not paralyzed, acts in a wrong direction. It is a 
law, of which the patient observer will not fail to discover many proofs in 
the progress of difficult labor, that whensoever a mechanical obstacle is 
encoiintered, before long, the uterus, conscious, as it were, of the futility of 
its efforts, intermits its action, takes a rest until the time shall arrive when 
it can act with advantage. This provision protects for a long time against 
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exhaustion from protracted labor and the danger of bursting. Indeed, what 
appears to be protracted labor is often simply "suspended labor." 

In Fig. 201, the uterus and child are represented lying across the sym- 
physis pubis ; H I is the line in which the proper uterine force would be 
exerted ; f g'Is the line of force of the expiratory muscles, striking the long 
axis of the uterus behind and nearly at a right angle. These two forces, 
which ought to coincide, thus cross each other, and the error is but imperfectly 
compensated by the resultant force obtained between the two. But raise 
the uterus to its normal position, as indicated by the dotted outline, and 
immediately the expiratory force and the uterine force coincide with the axis 

Fro. 201. 
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of the child and of the pelvic brim, and both conspire to expel the contents 
of the uterus. 

In the case of pendulous belly from contracted pelvic brim, the restoration 
of the axis of the uterus to its proper relation with that of the pelvis can 
rarely be effected until the head is brought into the pelvic cavity ; and this 
has to be done after craniotomy. Then the dorsal decubitis and upward 
support of the abdomen and uterus come in effectively. 

The Forceps to Deliver the After-coming Head. — In breech and 
turning cases, it is a matter of great moment to deliver before the cord has 
undergone long compression. In the majority of cases, provided the passage 
of the breech, trunk, and shoulders have not been hurried, the cervix will 
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have been dilated enough to allow the head to follow without dangerous 
delay ; but if, in consequence of precipitate aid, the arms run up by the 
sides of the head, or other obstacles occur, the head may be caught in the 
brim and the child may be lost. Besides compression of the cord, the child 
has to run another not less serious danger — this is dislocation of the neck, if 
traction be unskilfully or hastily performed. It is practically very difficult 
in some cases to draw the head by the shoulders in due axial direction. The 
slightest deviation from this direction involves hitching against the pelvic 
brim ; and under continued traction the intervertebral ligaments are apt to 
give way. 

Both these dangers are best averted by putting on the forceps. Traction 
then bearing upon the head, all drag upon the spinal column is spared. 

How to apply the forceps : In the first place a loop of cord should be 
gently drawn down, so as to take off any dragging upon the umbilicus, and 
place the part which traverses the brim in that side in which the face is 
found. The head is engaged with its long axis more or less nearly in the 
transverse diameter of the brim. The blades should seize it in an oblique 
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diameter approaching the conjugate. To effect this, the child's trunk should 
be carried well forwards over the symphysis, and held there by an assistant, 
so as to leave the outlet clear for manipulation. Then, passing the left hand 
into the vaf^ina, carry the fingers to the left side of the pelvis between the 
cervix uter? and the head. The blade is slipped up along the palmar aspect 
of the fingers to its place. The like proceeding is then repeated on the right 
side of the pelvis, and the blades are locked. The assistant still (see Fig. 202) 
supportino- the child's body, the operator draws the head into the pelvis in 
the axis of the brim. As soon as this is cleared, the forceps may be removed 
and extraction finished by the hands. This is done by hooking two fingers 
of the riffht hand over the back of the neck on the shoulders, whilst the 
left hand seizes the feet above the ankles, a napkin interposed. Then 
extraction is made in the axis of the pelvic cavity and outlet. It is the work 
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of a few seconds. Some will prefer completing the extraction with the 
forceps. If this mode be adopted, the face will be turned towards the sacral 
hollow when the head has cleared the brim ; the forceps, following the sacral 
curve, rotates a little during traction. When the occiput is appearing under 
the pubic arch, the handles are carried well forwards, so as to bring the face 
over the perineum with the least possible strain. The face and forehead 
sweep the perineum, describing a curve round the occiput resting upon the 
pubes. 

The use of the forceps to the after-coming head was strongly inculcated by 
Busch, who attributes to this practice the extraordinary success of turning 
in his hands. Of forty-four cases of turning, only three children are said 
to have been lost from the effects of the operation. E. Rigby and Meigs 
also insisted upon the advantage of the practice. Our own experience 
enforces the precepts of these eminent authorities. If the practice have not 
been better appreciated in this country, it is because it is only within the 
last thirty years or less that a forceps adequate to the work has been 
generally known. 

Dangers to Mother and Child from me of Forceps. 

1. The low operation — head in pelvis, no disproportion or malposition, 
performed in time with proper skill — is absolutely harmless to mother and 
child. 

2. The medium operation — head high in pelvis — is attended by some 
risk to mother from protraction : from bruising or crushing soft parts of 
mother. Thus the obturator nerve or the sacral plexus may be compressed, 
and temporary paralysis of the parts supplied by them may result. 

The child's head has to undergo more compression ; a blade may bruise 
the portio dura, and paralysis, temporary, of the eyelids and mouth result. 

3. In the high operation — head on brim — the dangers arise. To the 
mother there is more risk of laceration of cervix uteri, of bruising the 
vagina. But if skilfully performed, and in time, the operation itself can 
hardly be said to involve mortality. To the child the risk to life from com- 
pression is serious ; but this risk is to be set against the probably greater 
risk of turning, and the certain destruction of craniotomy. The cranial 
bones are sometimes depressed, even bent, blood effusions caused in the scalp 
and between the dura mater and cranium, or the brain itself injured. There 
is greater likelihood of injury to the portio dura. Sometimes the eyeball is 
injured. 

All these injuries are more probable when there is slight projection of the 
promontory^ The depression of the skull may be due to this. 

George Kidd, Johnston, and Atthill generally agree in the conclusion that 
in proportion as the forceps was freely used in cases of tedious and difficult 
labor, the deaths of the mothers decreased, and the lives of the children 
were saved. Under Atthill the use of ergot was absolutely prohibited in 
the Rotunda Hospital. 

Note on the Value of Statistics as Applied to Obstetric Operations. 

Gross indiscriminate statistics, seeming to show that forceps and other 
operations have caused a certain mortality, are fallacious. The issues of 
operations under different circumstances must be discriminated. Rigorous 
analysis on clinical lines must precede the construction of tables. Accidents 
which ought to be set down to delay, neglect, and unskilfulnes, have been 
set down to operations which are essentially conservative. 
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Version or Turning. 

spontaneous; artificial; cephalic; bipolar; descent of hand by side of 
head; prolapse of umbilical cord; entanglement of cord; difficult 

breech-labors ; difficult twin-labors ; NUCHAL DISPLACEMENT OF AN ARM ; 
excessive size of CHILD'S ABDOMEN; DYSTOCIA FROM MONSTERS; HERNIA; 
PODALIC BIPOLAR TURNING, LIQUOa AMNII PRESENT, AND "WHEN RUN OFF ; 
IMPACTION ; IMITATION OF SPONTANEOUS EVOLUTION ; EVISCERATION ; BISEC- 
TION ; DECAPITATION ; SPONDYLOTOMY ; TURNING IN NARROW PELVIS ; DANGERS 
TO MOTHER AND CHILD FROM TURNING. 

Turning ranks next to the forceps as a conservative operation. It com- 
petes with the forceps on the conservative side, and with craniotomy against 
sacrificial obstetrics. Before the forceps came into use, there is no doubt 
that turning was much more frequently resorted to ; and it may be added 
that with the improvements in the forceps the motive for resorting to it 
diminishes. 

In this chapter certain cases of dystocia, not necessarily involving turning, 
are described. 

Definition. — Version comprehends all those proceedings by which the 
long axis of the child is brought into coincidence with the axis of the pelvis. 

In familiar language we call the operation turning; the synonyms are: 
versio, version, Wendung. 

Version may be : (1) Spontaneous; (2) Artificial. 

1. Spontaneous version has been described in the chapter on the " Mechan- 
ism of Labor." 

In spontaneous version, Nature points out the object to be attained, and 
how to attain it — that is, by artificial versio7i. A spontaneous version may 
be effected either by bringing the head first into the pelvic brim or the breech ; 
so one of the like changes of position is sought to be accomplished by artificial 
version. 

2. Artificial cephalic version. The conditions favoring this operation are : 
(a) The latter end of gestation ; (6) the presence of liquor amnii ; (c) moderate 
obliquity of the uterus and child's axis in relation to the axis of the pelvis; 
(d) the iiead being near the pelvic brim. 

The Operation. — A successful imitation of natural version demands the 
concerted use of both hands. We must act simultaneously on both poles of 
the fcetal ovoid. This action may be carried out altogether externally— that 
is, through the walls of the abdomen ; or one hand may work externally 
whilst the other works internally through the os uteri. The first method— 
that practised by Wigand, Esterle, and others— has been called the bimanual 
proper - the second, which was first clearly taught by Braxton Hicks, was 
called by him "combined internal and external version." Both are forms 
of bipolar version. This term, proposed by Robert Barnes in the first edition 
of the " Obstetric Operations," has since been generally adopted. J^ach lorm 
has its own field of application. But the combined internal and external 
bipolar method has the more extensive applications in practice. 
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The history of bipolar version demands a few lines. It seems clear that 
Wigand, D'Outrepont, and others who took up Wigand's views, had acquired 
an accurate perception of the theory of bipolar turning, and had success- 
fully applied it in practice. They had applied it to the purpose of altering 
the position of the child before labor, chiefly by bringing the head over the 
centre of the pelvis, restoring at the same time the uterus and fcjetus from 
an oblique to a right inclination. This they did chiefly by external manipula- 
tion, but not exclusively, for sometimes one or two fingers introduced into 
the OS uteri served to drag the lower segment of the uterus to a central 
position, whilst the hand outside acted in the opposite direction upon the 
upper pole. There the application seems to have stopped short. At least, 
we are not aware of any distinct description of the application of the bipolar 
principle to produce complete version. 

In one form the bipolar principle of turning by the feet has been in use 
for a long time. In oblique presentations, when turning is attempted after 
the waters have escaped and the uterus has contracted upon the child, it may 
be found that although one or both feet have been seized the head will not 
recede or rise. It then becomes obvious that by some means the head must 
be pushed up. This is commonly effected by holding down the leg or legs 
whilst a hand or crutch passed into the pelvis pushes up the head and chest. 
In this operation both hands work below the pubes. 

In several works — those of Moreau, Caseaux, Churchill, and others — 
diagrams are given representing one hand applied to the fundus uteri outside 
and the other seizing the feet inside; but it would be an error to suppose 
that these indicate an appreciation of the principle of bipolar turning. 
They simply indicate the principle of supporting the uterus, so as to prevent 
laceration of the cervix whilst pushing the head into the uterus. The true 
bipolar method does not involve passing the hand into the uterus at all. 

Sir James Simpson (1845) got nearer the mark : " Use both your hands 
for the operation of turning. . . . Whilst we have one hand internally in the 
uterus, we derive the greatest possible aid in most cases from manipulating 
the uterus and infant with the other hand, placed externally on the abdomen. 
Each hand assists the other to a degree which it would not be easy to appre- 
ciate except you yourselves were actually performing the operation. . . . The 
external hand fixes the uterus and foetus during the introduction of the 
internal one; it holds the foetus in situ whilst we attempt to seize the neces- 
sary limbs, or it assists in moving those parts where required towards the intro- 
duced hand; and it ofcen aids us vastly in promoting the version after we 
have seized the part which we search for. Indeed, this power of assisting 
one hand with the other in different steps of the operation forms the principal 
reason for introducing the left as the operating hand." 

Here the principle of bipolar turning is at best but dimly foreshadowed. 

Robert Lee practised a manoeuvre of tipping the presenting shoulder or 
breech away from the os uteri by one or two fingers passed through the os 
only. This was mostly done in cases of placenta prsevia, the foetus being 
premature and small. It is not shown that he used an external hand. By 
a process of synthetical reasoning Robert Barnes had arrived at the true 
principle. In the "Obstetric Operations," 1876, he says that in more than 
two hundred cases of turning he had never failed to follow Simpson's precept 
to use both hands, and he gradually found out that the external hand often 
did more than the internal one, so much so that the introduction of one or 
two fingers through the os uteri, to seize the knee pressed down upon the os 
by the outside hand, was all that was necessary. 

Still, Braxton Hicks's claim to originality in working out and expounding 
the application of the external and internal bipolar method of podalic version 
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is indisputable. His work on this subject is contained in a memoir in the 
"Lancet," 1860, in the "Obstetrical Transactions," 1863, and in a special 
work in 1864. 

Artificial Cephalic Version. — As head presentation is the type of 
natural labor, it follows that to obtain a head presentation is the great end 
to be contemplated by art. But, practically, head-turning is little known. 
Delivery by the feet is almost universally practised when the substitution of 
a favorable for an unfavorable presentation has to be accomplished. Why 
is this ? The answer is not altogether satisfactory ; it rests chiefly upon the 
undoubted fact that, in the great majority of instances, at the time when the 
malpresentation comes before us, turning by the feet is the only mode of 
turning which is practicable. Frequent experience of one order of events is 
apt so to fill some minds as to exclude the recognition of events that are 
observed but rarely. They conclude that the course which is proper for 
most cases is proper for all ; and, adopting this course in all cases, they shut 
out the possibility of learning what Nature can do or what can be achieved 
by other means. 

In the seventeenth century and in the beginning of the nineteenth, Vel- 
peau remarks that cephalic turning was hardly ever mentioned unless to be 
condemned. Flamant was amongst the first to revive the practice. In two 
cases of arm presentation he raised the breech towards the fundus uteri; the 
head, thus made to descend, was seized by the hand. The liquor amnii had 
long escaped. He worked on these cases entirely by internal manipulation. 
Wigand accomplished the same object by external manipulatitm, saving the 
children. E. Martin, Hohl,^ Lazzati, and others advocate the practice. 

The Indications for Head-turning. — A. Before the accession of 
labor: When the uterus and foetus are placed obliquely in relation to the 
pelvic brim ; and in some cases where the shoulder is actually presenting. 
B. When labor has begun: 1. When the uterus and foetus are placed 
obliquely in relation to the pelvic brim, which obliquity may be preparatory 
to the complete substitution of the shoulder for the head. 2. In some cases 
of shoulder presentation, the membranes being still intact. 3. In some cases 
of shoulder presentation, the membranes having burst, but considerable 
mobility of the head being still preserved. 4, The forehead or face present- 
ing. 5. Descent of the hand by the side of the head. 6. Prolapse of the 
umbilical cord by the side of the head. 

A. Head-turnmg or Rectification before Labor. — Esterle, the great advocate 
for this operation, was lead to adopt it from the observation of the frequent 
occurrence of spontaneous version. He had remarked that this change had 
occurred after the escape of the liquor amnii and the shoulder was down. 
The patient must be placed in such a posture as to produce the greatest 
possible muscular relaxation. Bearing in mind the conditions which take 
part in spontaneous version, it is necessary to imitate them as much as 
possible. Amongst these is the lateral contraction of the uterus, which 
diminishes the transverse diameter, and which exerts a convenient pressure 
upon the ovoid extremities of the child ; and the movements of the foetus, 
the repercussion of its head, and its descent, when the centre of gravity of 
the fcfital body favors its fall. To imitate this, the lateral contractions must 
be replaced by lateral pressure. This is applied towards the fundus or the 
cervix, according to the situation of the part which it is sought to raise or to 
depress. This pressure is assisted greatly by gentle strokes or succussions by 
the palm of the hand alternately towards either ovoid extremity. These 
strokes are then made in rapid succession simultaneously upon the two 
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extremities, one giving a movement of ascent, the other a movement of 
descent ; or we may act upon the head alone, whilst the other hand makes a 
steady pressure on the contrary side, the more to diminish the transverse 
diameter. The desired position being effected, it is necessary to maintain it. 
This is done by the adaptation of cushions or pads to the sides of the opposite 
poles of the fretal ovoid, and supporting them by a bandage. 

B. 1, 2, 3. Head-turning may be tried in cases of moderate obliquity, the 
liquor amnii being still present, or only recently escaped. It is also important 
that the action of the uterus be moderate. Supposing the case to be one in 
which the head is deviated to the left ilium, and the fundus, with the breech, 
is directed to the right of the mother's spine, the first step is to place the 
woman on her left side. In this posture, the fundus of the uterus, loaded 
with the breech, and being movable, will tend to fall towards the depending 
side. This will act as a lever upon the uterine ovoid, and the lower end of 
the uterus with the head in it, so as to facilitate its return to the brim. In 
such cases, Wigand recommends that the posture should be repeatedly 
changed, so as to ascertain which is the best to maintain the head in the 
central line of the pelvis. When this is found, the sooner the membranes 
are ruptured the better. The patient must henceforth be kept carefully in 
the same posture, the uterus being supported in due relation by the hands 
externallv. But we believe that in many cases the dorsal posture will lend 
the greatest facility. 

We must apply pressure to the uterus towards the median line of the 
mother, both at its fundus and at the lower part, which contains the head. 
The head will thus be pushed by one hand to the right, whilst the fundus 
uteri is pushed by the other hand to the left. 

If labor have begun, we may combine internal with external manipulation, 
We may press upon the fundus with one hand, whilst with a finger in the os 
uteri we pull this over the centre of the brim. External pressure by a pad 
laid in the hollow of the ilium in which the head lay will aid the manoeuvre. 
Then, having got the head into the proper position, whilst it is kept so by 
an assistant, rupture the membranes. The contraction of the uterus tends to 
restore its natural ovoid shape, and will also tend to keep the child's long 
axis in due relation. If by this contraction the head should happily become 
fixed in the brim, the manoeuvre has succeeded ; the labor has become natural. 
But if the head still show a disposition to recede, it should be grasped at 
once by the forceps, and held in the brim until it is sufficiently engaged to 
be safe. 

4. The mode in which forehead and face presentations arise out of excess 
of friction or resistance encountered by the occiput, and the way of restoring 
the vertex to its right position, have been described. 

5. Descent of the Hand by the Side of the Head. — When this accident occurs 
it is apt to proceed to shoulder presentation, the hand and arm slipping 
down and wedging the head off the brim to one or other iliac fossa. Hence 
the importance of correcting this complication as early as possible. Whilst 
the parts are still movable it is commonly possible to push up the presenting 
hand by means of one's left fingers in the vagina; and at the same time, by 
pressing down the head by the external hand towards the brim, the head is 
made to fill the space until the forceps is applied. Then, drawing the head 
into the brim, the hand cannot again descend. 

6. Prolapse of the umbilical cord by the side of the head may sometimes be 
managed successfully in a similar manner to that described above for the 
hand, having first replaced the cord above the head. But there are other 
forms of prolapse of the cord which call for more detailed description. 

The causes which lead to prolapse of the cord are generally those which 



PROLAPSE OF FUNIS. 



803 



favor the production of malposition of the child, such as pelvic distortion, 
placenta prsevia, excess of liquor amnii. All causes that hinder the com- 
plete filling of the lower segment of the uterus and the pelvic brim by the 
presenting part of the child, of course, leave room for a loop of cord to fall 
through. The cord is especially apt to be hooked down if it be overlong, if 
it take its origin near the orificial zone of the uterus from the lower margin 
of the placenta; and if there be a sudden rush of liquor amnii when the 
membranes burst the cord is apt to be swept down with the stream. 

One thing deserves attention. Prolapse of the cord has frequently hap- 
pened when the patient has been sitting or standing up at the time the 
membranes have burst. Hence it is desirable to keep the patient on her 
bed when this event is expected ; and then, should the funis come down, the 
accident may be detected at the earliest moment — a point of paramount 
importance. The pressing indication is to rescue the child from the danger 
of perishing by asphyxia. 

There are (wo periods of prolapse. The management varies accordingly. 
The first case is when the cord is felt below the presenting part of the child 
whilst the membranes are still entire. Hitherto the risk of pressure upon 
the cord is small. It is rarely necessary to interfere before the membranes 
burst. But when the cord is felt through the membranes we must be pre- 
pared for the coming event, and also for the probability of some other part 
of the child than the head presenting. The moment the membranes burst, the 
cord will probably be carried down by the torrent of liquor amnii. If the cer- 
vix uteri be freely open at the moment of bursting, the condition will be so far 
favorable for immediate efforts to replace the cord or to deliver promptly; 
but should the cervix be only moderately open the risk is greater. In this 
case we should do well to dilate the cervix before the membranes burst by 
the water- bags, so as to insure freedom for manipulation. We must be 
ready to act according to the indications of danger to the child and the 
presentation. 

Since, during the passage of the child, the prolapsed cord must undergo 
protracted compression, the child's life is in imminent danger. Rescue w'ill 
depend upon one of two conditions: first, upon reposition of the funis above 
the presenting part of the child, and its retention there ; or, secondly, upon 
the speedy delivery of the child before fatal asphyxia has occurred. Some- 
times we have a choice in the method of proceeding ; sometimes the course 
of action is imperatively dictated by circumstances. For example, if there 
is a shoulder presentation, there is obviously a major reason for turning. If 
there is placenta prsevia, with profuse hemorrhage, to secure the safety of 
the mother must be the first object. For this, turning may be indicated ; 
indeed, that which is best for the mother often gives the chance for the child 
also. In the case where the cord springs from the margin of the placenta, 
and this margin descends to near the orifice of the womb, it is clear that 
there is not much hope of keeping up the cord, even if we succeed in put- 
ting it back into the uterine cavity; the next pain will expel it again. The 
prospect of saving the child depends upon prompt delivery. If the head 
present, it is best to put on the forceps at once; if the os is not sufficiently 
dilated,' apply the water- bags; or, if it appear that delivery can be effected 
more quickly by turning, adopt this operation. 

If there be contraction of the conjugate diameter of the pelvis, so that 
the cord slips down on one side of the promontory where the brim cannot be 
blocked by the head, we may try to replace the cord before proceeding to 
deliver The same thing should be tried when there is no deformity, and 
when the cord springs from the higher zones of the uterus. 
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As to the Modes of Reposition of the Cord.—y\^e may occasionally— rarely, 
it is true— take the prolapsed loop in the fingers of the left hand, and, in 
the absence of contraction, carry it up into the uterus above the presenting 
head, and even hang it over the child's knee or foot. Unless we succeed in 
thus finding a peg for it, it will almost certainly follow the hand down again 
as we withdraw it. And whenever we have succeeded in carrying the cord 
into the uterus, we must immediately try to fill up the pelvic brim with the 
child's head. This may be done sometimes by external pressure with the 
hands, or better still by the forceps. When the cord comes down in breech 
or feet presentation, we may do as Wigand did— carry up the cord with the 
hand, and immediately bring down a leg into the os uteri. 

Another mode of replacing the funis is by help of the so-called knee-elboiv 
posture. Thus, the pelvis is raised above the level of the fundus of the 

Fig. 203. 




Showing Keposition of Prolapsed Cord in Knee-elbow, Postvre. (E. B.) 
Boberton's tube carries the cord above the head to A. The stilet is then witlidrawn, and tlie tnbe left in situ. 



uterus, and not only gravitation, but a suction force of the abdominal cavity 
is brought into aid. But, even here, the forceps must be used to bring the 
head into the pelvis. This plan was taught by the late Dr. Bloxam, when 
Robert Barnes was house-surgeon under him at Queen Adelaide's Lying-in 
Hospital, forty years ago. It has since been enforced and successfully 
applied by Thomas, of New York, under the name of the Postural method 
(1858), by Theopold (I860), by Wilson, of Glasgow (1867), and others. 

We may, by help of this posture, succeed by the hand alone. But a 
special instrument to replace cord may be useful, a multitude of instru- 
ments have been invented. None surpass in simplicity and eflTectiveness the 
contrivance of Roberton. This is a long flexible rubber catheter of large 
calibre mounted on a stilet, with a large eyelet-hole near the blind end. 
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Fig. 201 represents the tube in action. A loop of coarse soft silk or worsted 
is carried through the tube and out at the eyelet, or a loop of worsted may 
be tied upon the end of the catheter. The prolapsed cord is caught in the 
loop. The tube is then carried by the stilet past the presenting part of the 
child until the cord is fairly lodged in the uterus. Then, applying a finger 
of one hand to the lower end of the tube, the stilet is withdrawn, leaving 
the tube and cord in situ. The tube will come away with the placenta when 
the child is born. 

If the cord is flaccid and pulseless, especially if the prolapsed loop is cold, 
and if tickling the child's feet excites no reflex movement, it may be presumed 
that the child is dead. But it is proper to auscultate the abdomen ; and, if 
the hand is passed into the uterus, we should take the opportunity of feeling 
the child's chest for the heart-beat. If the child is known to be dead, the 
indication is clear to turn our attention exclusively to the interest of the 
mother. 

Allied to prolapsus is the entanglement of the cord round the chikVs neck. 
The cord being perhaps of excessive length, and the child's head being pre- 
vented from filling the lower segment of the uterus, a loop of cord lodges 
there, so that when the cervix opens the head passes through the loop. This 
is the most common mode of production. But it may occur before labor 
under spontaneous version. The child commits suicide by hanging. Occa- 
sionally two, or even three, coils are found round the neck. The eflfect of 
this accident is that, as the child descends through the pelvis, the cord 
tightens round the neck, tending to strangle it. The labor is likely to be 
arrested from the child being held back by the cord dragging upon the 
uterus. 

It is a good rule in ordinary labor, the moment the head is born, to pass 
the finger round the neck to feel if the cord encircles it. If it is found 
loose and the body is advancing, so that you have no time to bring the loop 
over the head, open the loop and let the child's body pass through it. But 
if the head is not advancing, if it be observed that after every pain the head 
seems to be retracted, if there is unusual uterine pain, and especially if the 
child's face is becoming congested and the cord is felt tight and pulseless, 
not a moment should be lost in passing a finger under the cord and severing 
it. Then accelerate the birth of the child, and tie the cord at the usual dis- 
tance from the navel. If it be feared that the child may bleed, both ends 
of the divided cord may be tied before delivery. But this is not really 
necessary. 

The Management of Certain Difficult Breech Labors. 

The management of ordinary breech labor has been already described. 
Usually it proceeds smoothly enough under spontaneous forces. But there 
arise cases in which aid is necessary. The true rule in giving aid is to pro- 
duce a position more favorable to delivery ; and thus the manoeuvres called 
for fall under our definition of version. Since the breech is already pre- 
sentinc^, a great part of the end contemplated in podalic turning is already 
accomplished. The problem is, so far, simpler than that of eflfecting com- 
plete version ; and it may, therefore, logically and usefully serve as an 
introduction to the description of version for shoulder presentation. 

There are two principal conditions of breech presentation under which 
labor may become arrested or diflicult. Whether the position be dorso-ante- 
rior or dorso-posterior, the legs may be disposed in one of two ways: First— 
and it is the most common way— the legs may be flexed upon the thighs, so 
that the heels are near the nates, and— what is very important to recollect 
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—not far from the os uteri (see Figs. 143, 144, 204) ; or, secondly the legs 
may be extended so that the toes are pointed close to the face (see b ig. 20b). 
In both cases the breech represents the apex of a wedge entering the 



Fig. 204. 
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Delivkuy of breech by drawing down one foot. (R, B.) 
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pelvis, whilst the base is delayed at the brim. The indication is to decom- 
pose the wedge. The principle of action is the same. To take the simpler 
case first, that in which the legs are flexed upon the thighs, the feet near 
the nates. In this case (see Fig. 204) the manoeuvre is simple and effective: 
bring down one leg. 

The first thing to do is to determine the position of the breech in relation 
to the pelvis. In all cases of doubtful diagnosis it is well to pass the fingers, 
or hand if necessary, well into the pelvis, so as to reach the higher presenting 
parts. In a breech case we thus reach the trochanters, and above them the 
groins, where a finger will pass between the child's body and the thigh flexed 
upon it. Then in front will be the fissure between the thighs ; and here, if 
the legs are flexed upon the thighs, will be the feet to remove all doubt. 
These are what we are in search of. We only want one. It is much more 
easy to bring down one foot, and it is, moreover, more scientific. The ques- 
tion now comes, Which foot to bring down ? The one nearest to the pubic 
arch is the best. To seize it, pass the index finger over the instep ; then 
grasp the ankle with the thumb, and draw down backwards to clear the 

Fig. 206. 




Showing now to seize a foot, to dkcomivse tiik wfdgf. formed by the extended legs and trunk. (R. B.) 

symphysis pubis. When the leg is extended outside the vulva, it will be 
found that traction upon it will cause the half breech to descend and the 
child's sacrum to rotate forwards. The further progress of the case falls 
within the ordinary laws of breech labor (see Fig. 205). 

The second case — that in which the feet lie at the fundus of the uterus close 
to the face — is far more difticult. The wedge formed by the extended legs 
and the upper part of the trunk must, in some instances at least, be decom- 
posed before delivery can be eflfected. The cause of the difiiculty will be 
understood on looking at the diagram (Fig. 206), and on reflecting that the 
breech or wedge may in great part be driven low down into the pelvis, leaving 
but little space for the operator's hand to pass ; further, that the hand must 
pass to the very fundus of the uterus to reach a foot. No ordinary case of 
turning involves passing the arm so far. , . ^ 

The mode of proceeding is as follows : Flace the patient on her left side 
(see Fig. 206); produce antesthesia to the surgical degree; support the uterus 
with the rio-ht baud on the abdomen ; pass the left hand into the uterus, 
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insinuating it gently past the breech at the brim, the palm being directed 
towards th'e child's abdomen, until you reach a foot— the anterior foot is still 
the best to take; a finger is then hooked over the instep and drawn down so 
as to flex the leg upon the thigh. Keeping hold upon the foot, it is drawn 
down out of the uterus, and the wedge is broken up. The main obstacle is 
thus removed, and we have the leg to draw upon if more vis dfronte is needed. 
One caution is necessary in performing this operation : the finger must be 
applied to the instep. It is of no use to attempt to bend the leg by acting 
upon the thigh or knee; the forefinger must therefore be carried nearly to 
the fundus of the uterus. This and the filling up of the brim, and even of 
a part of the pelvic cavity sometimes, by the breech, render the operation 
one of considerable difficulty, demanding great steadiness and gentleness. 
We have on several occasions brought a live child into the world by this 



proceeding when forceps, hooks, and various other means had been tried in 
vain. For want of right appreciation of this case, the uterus has been 
ruptured in the vain attempt to deliver by bad methods. 

This difficulty seems scarcely to have been noticed in the modern text- 
books ; some, indeed, still reproduce diagrams representing the extended legs 
as the usual attitude of the foetus in breech presentations. Fielding Ould, 
however (1742), seems to have clearly understood these cases. When the 
feet, he says, are near the outlet, " seize them, and at the same time that they 
are drawn forwards the buttocks must be proportionately thrust into the 
womb by the fingers of the left hand ; for want of this precaution the thigh- 
bone of many an infant has been broken. Both legs and thighs may be 



Fig. 207. 




Showing the wedge decomposed when one leg is brought down. (K. B.) 
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extended along the child's body so as to have a foot over each shoulder, 
which much increases the difficulty. In this case each leg must be taken 
separately and the knee bent." But it is superfluous trouble to take both 
legs ; one is easier and better. 

It is quite excusable before proceeding to so difficult an encounter to try 
some other method. The child may be small and the pelvis large, and so 
a moderate degree of tractile force may be enough to bring the wedge through 
without decomposing it. Various manoeuvres have been adopted. You may 
hook one finger in a groin, and draw down; or, what we have found better, 
you may with the forefinger hook down each groin alternately (see Fig. 208). 
In this way the breech will sometimes move, and when it is delivered, the 
wedge may be decomposed outside the vulva by flexing and bringing down 
one leg. Or a piece of tape or other soft cord may be passed over the groins, 
as Giffard did. An apparatus such as a flexible catheter might be used to 



Fig. 208 




Showing how to deliver breech, legs extended, ijy passixg a tai>e round the thighs. (R. B.) 

carry the string over the hips, after the manner adopted to plug the posterior 
nares for epistaxis (see Fig. 208). Ramsbothara recommended the slipping 
a silk handkerchief over the groins. But it is very likely that these and 
like measui'es may fail ; and by the extent to which they may have succeeded 
in bringing down the breech, by so much is the difficulty increased. The 
wedging is tighter; there is nothing left but to decompose the wedge. And 
this, we repeat it emphatically, is the right thing to do in the first instance. 

It must however, be noted that some men of high authority advocate the 
use of the forceps to the breech. Certainly in some cases it answers well. 
Professor Harvey, of Calcutta (1884), coutends that the forceps should be 
tried in extreme cases. Special forceps have been devised to fit the breech. 

Whenever traction is made, and especially when rotation of the child on 
its axis is made by the operator, there is great risk of the arms hitching on 
the edo-e of the pelvic brim and running up by the sides of the head. The 
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Avay of getting over this difficulty will be explained when describing version 
for transverse presentations. When the breech and trunk are delivered, the 
arras and head may follow with the' aid of slight guiding force ; and it is 
important, in the child's interest, that the slightest possible traction force be 
used. If, however, we feel no pulsation in the cord, and there be convulsive 
twitching of the legs with spasmodic heaving of the chest, there is no time 
to lose ; the delivery must be accelerated. This may be done in one of two 
ways : First, we may hook two fingers of one hand over the shoulders, whilst, 
the other hand holding the legs, we exert traction in the direction of the 
axis of the pelvis; but if this manoeuvre do not succeed readily, it is better 
to use the forceps in the manner described on the application of the forceps 
to the after-coming head. 

Difficult Twin-labors. 

Amongst the most puzzling cases requiring operative interference are 
certain cases of twins. The ordinary history of twin-labor has been sketched. 
Commonly, as we have seen, the embryos are lodged each in its own bag of 
amnion and chorion (see Fig. 153), and are so packed that when labor occurs 
one presents at a time in the pelvic brim and traverses the pelvis before the 
other fruit-sac is ruptured. Thus the foetuses do not get in each other's way. 

The labor is apt, however, to be lingering from over-distention of the 
uterus, and the birth of the second child may be delayed. The advance of 
the first child is apt to be slow, because the driving force has to be trans- 
mitted through the medium of the amniotic sac of the second child. Whether 
we suspect twins or not, the indication for the forceps to deliver the retarded 
head in the pelvis is clear. A very little vis dfronte may be enough. J'hen 
comes the question, what to do with the second child. Shall we expedite 
its delivery, or leave it for the natural power to expel? When expectation 
has been the course adopted hours, even days, have elapsed before the second 
child was born. Want of power is the usual cause of delay ; the nerve-store 
has been exhausted in the effort of delivering the first child. Want of power 
is a cogent reason for giving help ; it is not wi«!e to leave an inert uterus and 
an exhausted system to struggle alone. David Davis frequently saw flooding 
ensue in the practice of those who waited after the birth of the first child. 
The judicious course is to allow a moderate time, say half an hour, for the 
system to rally from the first labor, and then to help the second labor. 
Immediately after the expulsion uf the first child, apply the binder firmly 
to support the uterus. If the membranes bulge through the os uteri, rupture 
them, and at the same time increase the pressure on the fundus uteri. If 
effective uterine action arise, let the uterus do its work ; but if deficient, 
apply the forceps if the head present. Be careful to follow down the child 
by external pressure, squeezing the child out, as it were. 

When the embryos are both lodged in the samesac — that is, in one common 
chorion and amnion — awkward complications may arise. Before or during 
labor the limbs and heads may become so entangled or locked as to form one 
mass, which is too large to pass through the pelvis. The embryos may per- 
form the most remarkable evolutions; cases have been known where one 
embryo has dived through a loop in the other's umbilical cord, and knots 
have been formed involving the two cords. 

The most common form of locking occurs through the hitching of one head 
under the chin of the other ; and this may happen whether both children 
present head-first, or one by the breech, the other by the head. The latter 
case appears to be the more frequent. A child appears by the feet or breech ; 
and when born as far as the trunk or arms, it is found that the labor does 
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not proceed, and on making traction to accelerate delivery, unexpected 
resistance is felt. You pull, but the cluJd sticks fast in the pelvis. The first 
suspicion is, probably, that the head is'oo large, or that the arras have run 
up by the sides of the head, wedging it in the brim. You liberate the arras 
and pull again, and still the head refuses to move. Renewed examination 
is now made. We may get information in two ways : First, under antesthesia, 
pass the left hand into the pelvis, so as to reach above the child's breast, feeling 
for its chin or mouth. Instead of feeling this first, we may be surprised at 
meeting a hard, rounded mass (see Fig. 209) jararaed in the neck and chest 



Fig. 209. 




SiinwiXK HiTCinxG AND Wedging of the Heads is Twix-labor. (K. B.) 



of the presenting child, which can hardly be anything else than the head of 
another child which has got in the way. Secondly, by external palpation we 
may succeed in making out through the abdominal wall the head of a child 
above the symphysis pubis, inclined to one or other side, in a position which 
its relation to the trunk partly born, and to the head which we have felt whilst 
exploring the interior of the pelvis, will satisfy us is the head of the first child. 
Further palpation will trace the trunk and breech of the second child. 

If the children are small they may, with more or less difficulty, come 
through the pelvis together in this fashion. Sometimes it has been possible 
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to seize the second head by the forceps, and to extract it without disturbing 
the first child. But if the children be at all large, this proceeding is not 
likely to save them. The pressure To which both must be subjected is too 
hazardous ; even with children below the average size, the head of the second 
resting on the chest and neck of the first form a Wedge too large to clear the 
brim. We get the state of things represented in Fig. 209. d is the apex of 
the wedge driven into the pelvis; E c is the base too large to enter; A is the 
point at which the wedge may be decomposed. 

The problem before us is how to extricate one head from the other so as 
to allow one child to pass at a time. There are several methods of accom- 
plishing this. But before deciding upon one, it is well to study how the 
children are affected by the complication. Is one child in greater jeopardy 
than the other ? If so, which ? If we find that the situation involves extreme 
peril or death to one child, we shall not hesitate to mutilate this one, if by 
so doing we secure or promote the safety of the other. 

1. The first thing to try is to disentangle the heads without mutilating 
either child. It is still possible that both may be born alive. The patient 
being aniesthetic, the operator presses back the trunk into the pelvis as much as 
possible, so as to lift the two heads ofi" the brim, and so to loosen the lock. 
Then by external manipulation, aided by a hand in the pelvis, we try to push 
the heads apart in opposite directions. If we succeed in unlocking them, 
the head of the second child is held out of the way, whilst the operator or 
an assistant draws down the body of the first child, and engages its head in 
the pelvis. If this be accomplished the difficulty is over. 

2. Experience shows that the first child, whose trunk is partly born, 
encounters by far the greater danger. Its umbilical cord is likely to be com- 
pressed; its neck and chest are forcibly squeezed. On the other hand, the 
cord of the second child is comparatively safe, and the pressure upon its 
neck is less severe. We may, moreover, find by feeling the cord of the first 
child that it is pulseless and flaccid ; that tickling its feet excites no reflex 
action; and the finger on the chest may feel no heart-beat. Having thus 
determined that there is but faint or no hope for the first child, we turn to 
the best means of rescuing the second. We may decompose the wedge formed 
by the two heads by detaching the head of the first. This is done by drawing 
the body of the first child well backwards, so as to bring its neck within 
reach. Held in this position by an assistant, the fingers of the left hand 
are passed into the pelvis so as to hook them over the neck and serve as a 
guide to Ramsbotham's or Braun's decapitator, or the wire-ecraseur. If 
these are not at hand, the task can be accomplished by strong scissors (see 
Fig. 209). A B represents the line of decapitation. 

As soon as the neck is severed, the trunk will be extracted by traction 
easily enough. The loose head will then slip up or on one side, or can be 
made to do so by passing the hand inside the uterus. If the head of the 
second child do not descend by the spontaneous action of the uterus, it may 
be seized by the forceps, or we may seize a leg and turn. The head of the 
first child will follow last of all. If it offer any difficulty, it may be dealt 
with in the manner described hereafter in the section, " How to deal with 
the detruncated head left in utero." 

3. If there be reason to conclude that the child is dead, it would be justifi- 
able to perforate its head, and lessen its bulk by help of the crochet. This 
is another mode of breaking up the base of the wedge. The head will then 
flatten in and permit the trunk and head of the first child to be delivered. 

In the case of head-locking (see Fig. 210), where the head of the first 
child presents and gets locked by the head of the second, a similar rule of 
action will apply. The heads may be disentangled by external and internal 
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manipulation. Failing this, we may seize the foremost head by the forceps, 
and whilst au assistant pushes away the second head, we can extract the first 
child. A good case in which this plan succeeded is related by Graham 
Weir.' 

Another rule should be observed. When the first child is born, do not 
pull upon the cord, or you may do mischief in two ways. It is possible that 
the cord may be entangled round the neck or a limb of the child in utero, 
or the cord of the child in utero may be entangled in it, so that by pulling on 
the first cord you may strangle the second child, or arrest the circulation in 
its cord; or you may detach the placenta prematurely, thus giving rise to 

Fig. 210. 




ShOWINO IIeAD-I.OCKINO, both I'RESKNTING HEAD-FIRST. 



A. Repi'eseuts ;ii>9x of wedge. B.C. The base. E F. The lino of decomposition of wedge by removal of the 

upper head. 

hemorrhage ; and in the probable event of the placenta being united or 
common, again imperilling the child m utero. It is better if the cord 
becomes tight, so as to drag on the umbilicus, to divide it without attempting 
to tie the cut ends. 

Dorsal or Nuchal Displacement of an Arm. — Sir James Simpson 
and Cazeaux drew attention to a curious cause of dystocia. An arm may 
slip up and 'become locked behind the neck (see Fig. 211). As the diffi- 
culty is to be met by altering the position of the displaced limb, it comes 
under our definition of turning. 

This displacement most commonly occurs in cases of podalic or breech- 
labor, as after turning. We are inclined to think that it is most frequently 
produced by unskilful manipulation. It is a consequence of the error of 
rotating the child upon its axis during extraction. The trunk revolving 
under this manipulation, the arm is caught against the wall of the uterus, 
and under excess of friction does not move round with the trunk, but comes 
to be applied to the nape of the neck. Duges and Cazeaux explain that 



1 Edin. Med. Journ., 1860. 
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this may happen iii two ways. First, the arm may cross behind the nucha 
after having been raised above the head ; the crossing then takes place from 
above downwards, and from before backwards, relatively to the fuetus. 
Secondly, it may take place from below upwards, the arm rising on the back 
of the foetus, and being arrested below the occiput. The arms are habitually 
placed by the sides of the chest. In rotating, the attempt is made to carry 
the abdominal aspect of the child towards the loins of the mother ; the trunk 
alone moves ; the arm, therefore, remains behind ; the operator in perform- 
ing extraction draws the trunk down ; the arm is caught by the symphysis 
pubis, where it is detained until the nucha comes down to clench it. This 
displacement, therefore, is produced by too much diligence. Those who 
anticipate Nature, thwarting her operations, must be prepared for the con- 
sequence. 

Let us extract light from our error. We must retrace our steps. By 
rotating the child back in the contrary direction so as to restore the original 



Fig. 211. 




Nuchal Displacement of the Arm. (R B ) 



position, we may possibly liberate the arm. At any rate, further necessary 
proceeding will be easier. Carry the trunk backwards so as to give room to 
pass the forefinger in between the symphysis and the child's shoulder; then 
hooking on the elbow, draw this downwards and then forwards. It may be 
useful as a preliminary step to gain room by first liberating the other arm. 

If the arm cannot be extracted, it may be necessary to perform crani- 
otomy. 

In Simpson's case the head presented. It is not easy to imagine how the 
hand of a living child can get behind the neck when the head presents. 
Simpson suggests that this occurs more frequently than is suspected, and 
that It accounts for many cases of arrest of the head where there is no dis- 
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proportion, and which resist even traction by forceps. He recommended to 
bring down the hand and arm forward over the side of the head, converting 
the case into one of simple presentation of the head and arm. Or recourse 
might be had to turning, as was done successfully by the late Jardine 
Murray.^ 

Dystocia from Excessive Size of the Abdomen of the Fcetus. — 
This may happen from dropsy, from enlarged kidneys or liver. In some of 
these cases the abdomen may burst, or be originally defective, so that the 
intestines will prolapse. Such a condition, if not produced deliberately by 
the surgeon, may puzzle extremely. The procident intestines may be taken 
to be those of the mother, and lead to the conclusion that there is rupture 
of the uterus. Or, on the other hand, where there has actually been rupture 
of the uterus or vagina, with protrusion of intestines, these may, under cir- 
cumstances disturbing the surgeon's judgment, be assumed to belong to the 
child, and be cut away. 

The case is diagnosed presumptively, if the head presents, by the arrest 
of labor, the head refusing to yield under traction by forceps. After reason- 
able trial in this way, to avoid exhaustion on the part of the mother, or 
rupture, craniotomy becomes necessary. Even then the delivery is arrested. 

Then passing the hand into the uterus, the child's abdomen, distended 
beyond measure and giving the feel of a large tense sac containing fluid, the 
real obstacle is determined. 

We may then puncture its abdomen with a long trocar, or even rip it open 
by the crotchet. The easiest way to deliver after this is to bring down the feet. 

If the breech or feet present, the diagnosis and treatment are easier. 
Pulling on the legs causing no advance, the hand passed into the uterus 
ascertains the nature of the case. Puncture quickly reduces the obstacle. 
We have been called to cases of both kinds. 

Dystocia from Monsters. 

It is convenient in this place to consider the mode of delivery of monsters. 
Double monsters may give rise to difficulties like those which occur in 
delivery of twins. In many cases, Nature is able to deal with them. They 
are most frequently dead or possessed of little vitality, a circumstance not 
usually much regretted. The death is often the result of the mode of birth, 
one part of the monster pressing injuriously upon another. If in any case 
of obstructed delivery it could be with certainty diagnosed that the cause of 
obstruction was a monstrous embryo, the indication commonly accepted to 
do our best to save the mother, even at the cost of destroying the embryo, is 
enhanced. But this cannot always be known in time to influence our pro- 
ceedino-. As in the case of locked twins, we are therefore led to postpone 
mutilation, in the hope that the delivery may be efiected without. 

Plavfair has discussed this subject in an excellent memoir.'' He divides 
monsters, according to their obstetric properties, into four classes : 

A. Two nearly separate bodies are united in front by the thorax, or 
abdomen. In this case the feet or heads may present. The most favorable 
presentation appears to be the feet. The trunks come down nearly parallel 
The arms can be liberated without much trouble. It is when the heads come 
to the brim that the difficulty arises. The object is to get one head at a time 
to engage in the brim. This has been done successfully by Drs. Brie and 
Molas ' When the shoulders were born, the bodies were carried strongly 



1 Med. Times and Gaz., 1861. 

2 Obst. Trans., v^.l. viii. 



3 Bull, de la Faculte de Mi'd., vol. iv. 
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forwards over the mother's abdomen. This manojuvre has the effect of 
placing the two heads on a different plane, bringing the posterior head lower 
than the anterior one, which for the time is fixed above the symphysis. 
When the posterior head is in the pelvis, traction then will brmg it through, 
and the second head will follow. If not, either the first or the second head 
can be detruncated by Ramsbotham's hook, or by scissors or knife, rhe 
command thus obtained over the course of labor in podalic presentations 
renders it desirable to turn if the heads present. 

But sometimes when the heads present, accommodation takes place, which 
permits them to pass without mutilation. Thus Mr. Hanks reports' a case 
in which one head got packed between the shoulder and head of the other 
body so that both passed without great difficulty. One head is born first, 
either by aid of forceps or spontaneously, and the corresponding body may 
be expelled by a process of doubling-up, or spontaneous evolution. If this 
does not proceed with sufficient readiness, decapitation or craniotomy of either 
the first or second child must be practised. 

B. Two nearly separate bodies are united nearly back to back by the 
sacrum, or lower part of the spinal column. In this case the mode of delivery 
is essentially the same as in A. r\ i, j -n 

C. Dicephalous monsters, the bodies being fused together. One head will 
come down first. The body follows by doubling or spontaneous evolution. 
If this does not take place, decapitate the first head and bring down the feet. 

D. The bodies are separate below, but the heads are partially united. 
Whether the head or feet present, if there is obstruction, it is best to per- 
forate the head. 

Labor with single monsters, especially the acephalous monsters, is not only 
at times puzzling, but is apt to 'be protracted. The diagnosis is apt to per- 
plex. We are not accustomed to feel a head divested of cranial bones. The 
labor is generally protracted. Hemorrhage is likely to complicate. The 
protraction is due to the absence of a fully developed skull. As the uterus 
presses upon the child the body doubles up itself, the back of the neck 
becoming the presenting part. In fact, an acephalous foetus acts like a dead 
fffitus in retarding labor. The forceps may serve, but turning will generally 
be preferable. 

The varieties of monsters described by Noble Smith have been consid- 
ered. In labor, they may simulate almost every complication. Tumors as 
big as the head itself may be attached to the head or sacrum. The limbs 
may be double or truncated. Such anomalies may defy diagnosis before or 
during labor. 

Hernia, femoral or inguinal, complicating pregnancy may not seriously 
obstruct the progress of labor, but may prove a source of danger to the 
mother. A coil of intestine might get compressed against the pelvis by the 
descending child. A similar danger might also result from vaginal hernia. 
Reduction should always be effected during pregnancy. The same observa- 
tions apply to umbilical hernia. This generally results from the separation 
of the recti muscles in a former labor, or from the widening of the scar after 
ovariotomy. A well-adapted abdominal belt should be worn during preg- 
nancy and labor to compensate for the deficiency in the normal support and 
action of the abdominal muscles, as well as to guard against the protrusion 
and injury of the intestines. 



^ Obst. Trans., vol. iii. 
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Podalic Bipolar Turning, 

The conditions indicating this operation are: 1. Generally those which 
are not suited for head-turning, or for the imitation of spontaneous evolu- 
tion. 2. Especially those cases of oblique presentation, in which the breech, 
knees, or feet are nearer to the os utei-i than is the head. 3. Cases in which 
the shoulder has entered the brim of the pelvis, and especially those in 
which the arm is prolapsed. 4. Most cases in which the cord is prolapsed 
with the arm or hand, and cannot be returned or maintained above the 
presenting part of the child. 5. Cases of shoulder presentation in which 
the liquor amnii has drained off, and in which the uterus has contracted so 
much as to impede the mobility of the foetus. 6. Certain cases in which it 
is desirable to expedite labor on account of dangerous complications, present 
or threatening: as hemorrhage, accidental or from placenta prsevia; con- 
vulsions. In these cases it is indifferent what the presentation may be. But 
the forceps would be preferred if promising equal expedition. 7. Some 
cases of inertia, the head presenting, as in pendulous belly and uterus, where 
the head cannot be grasped by the forceps. 8. Certain cases of face pre- 
sentation. 9. Certain cases of minor contraction of the pelvis, which are 
beyond the power of the forceps, and which' ought not to be given over 
to craniotomy. 10. Certain cases of morbid contraction of the soft parts. 
11. As a part of the proceedings for the induction of premature labor, in 
certain cases in which the pelvis is contracted, or other circumstances do not 
permit the spontaneous passage of the child with sufficient quickness to 
secure a live birth. 12. Some cases of craniotomy, as the readiest mode of 
extracting the f etus. 13. Certain cases of rupture of the uterus, the child 
being still in the uterine cavity. 14. Certain cases of monstrosity of the 
foetus. 15. Certain cases of dystocia from tumors encroaching on the pelvis. 
16. Certain cases of death of the mother during labor, in the hope of 
rescuing the child, when the Csesarean section cannot be performed. 

It is thus seen that version has a wide range of application, and that in a 
considerable number of instances it stands between the forceps and crani- 
otomy, being in some cases competitive or elective in relation to these two 
operations, whilst it has a large field of its own. 

In artificial podalic version we take as our guide, and seek to imitate, the 
spontaneous podalic version. We now examine the condiiions favorable to this 
operation. These are: 1. The pelvis must be capacious enough to permit 
the passage of the foetus without mutilation. 2. The vagina and vulva must 
be dilated, or dilatable enough to permit the necessary manipulations on the 
passage of the child. 3. The pelvis must not be too crowded with the child. 
4. The uterus must not be contracted to such an extent that the foetus has 
been in great part expelled from its cavity, so that the presenting shoulder 
or head cannot, without undue force, be pushed on one side into the iliac 
fossa. 

If the shoulder is free above the brim, the hand not descended, it will be easy 
to push it across to the nearest iliac fossa. If the shoulder is movable, even 
if the hand has fallen into the vagina, the operation is practicable, often not 
even difficult. The presence of a little liquor amnii is a manifest advantage, 
since, so long as this is the case, there can be no balling or impaction. 

If 'on the other hand, the shoulder has been driven low down into the 
pelvis near the perineum, the body being firmly compressed into a ball by 
the spasmodic contraction of the uterus, the child is almost certainly dead, 
and turning may be difficult or impossible without extreme danger to the 
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mother. This is a strong indication for imitation of the process of spon- 
taneous evolution. 

The Operation. — It is convenient to take first the more simple order of 
cases in which turning is indicated on account of conditions involving danger 
to the mother, as hemorrhage from placenta prsevia, the head presenting, 
and the cervix uteri sufficiently dilated. A case of this kind — the forceps 
not being preferred — requires complete turning, and therefore best illustrates 
the mechanism of the bipolar method. 

We must, in limine, distinguish between turning and extraction. We will 
assume a case in which both proceedings are necessary. 

Each proceeding may be divided into stages or acts. The successive acts in 
turning are : 1. The removal of the presenting part of the child from the os 
uteri, and the immediate placement there of the knees. 2. The seizure of a 
knee. 8. The completion of version by the simultaneous drawing down of 
the knee and the elevation of the head and trunk. These three acts com- 
plete turning. 

The several acts in extraction are: 1. The drawing the legs and trunk through 
the pelvis and vulva. An incidental part of this act is the care of the 
umbilical cord. 2. The liberation of the arms. 3. The extraction of the 
head. 

Preparatory Measures. — The bowels are emptied by enema. The 
catheter is passed. Angesthesia is induced if difficulty is anticipated ; but 
in the simpler cases of bipolar turning it is not an essential condition. Where 
there is any disposition to convulsion, we prefer nitrite of aniyl. The patient 
lies on her left side, the nates brought to the edge of the bed ; the pillows 
are removed so that the head and shoulders fall to the same level as the 
nates. The head is directed towards the middle of the bed, so that the 
operator's arm may not be twisted during manipulation ; the knees are drawn 
up ; and the right knee is held up by an assistant, so as not to obstruct or 
fatigue the operator's right hand, which has to pass between the thighs to 
work on the surface of the abdomen. 

To facilitate the passage of the hand is the first object. The hand is opposed 
— first, by the muscles of the vulva and vagina, the levator ani, and the 
sphincter. These contract spasmodically when the attempt is made to intro- 
duce the hand. Secondly, the cervix uteri may oppose in like manner. The 
difficulty is overcome by ansesthetics and by free lubrication with carbolized 
vaseline or oil. In some of the simpler cases under discussion, it is not even 
necessary for the hand to pass the vulva. Two fingers reaching the presenting 
part are enough. 

The state of the cervix has to be considered. It is one of the natural con- • 
sequences of a shoulder presentation that the cervix is but rarely found 
dilated enough for turning and delivery until after, perhaps long after, the 
indication for turning has been clearly present. A shoulder will not dilate 
the cervix properly. The same may be said of many cases where turning is 
indicated by danger to the mother, as from convulsions or hemorrhage. To 
wait for a well-dilated cervix might be to wait until the child or mother is 
dead. It follows, therefore, that we must be prepared to undertake the 
operations at a stage when the cervix is imperfectly dilated. 

What is the degree of dilatation necessary? If the question be simply 
one of turning, it is enough to have a cervix dilated enough to admit the 
passage of one or two fingers only. But since the ulterior object is delivery, 
with the birth of a live child if possible, we must have a cervix dilated 
enough to allow the trunk and head of the foetus to pass without much 
delay. The modes of dilating the cervix have been described (see Fig. 
179). The object is attained chiefly by the hydrostatic bags, or by the 
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hand. The bags are much to be preferred. The hand cannot effect the 
dilatation so gently, and it is apt to get cramped, and lose its delicacy of 
touch. 

The average obstetric hand will easily traverse a cervix that is too small 
to allow the head to pass, so that after all, even in head-last labors as in 
head-first labors, the head must generally open up the passages for itself. 

The presence of liquor amnii is a matter of accident. If any be present, 
80 much the better. It is needless to say that the foetus will revolve more 
easily if floating in water ; but it must not only revolve, we have to seize a 
limb. At some time or other, therefore, the membranes must be ruptured. 
What is the best time to do this? If we are proceeding to turn by the old 
method — that is, by passing the whole hand into the uterus before seizing a 
foot — it is an advantage to follow the plan recommended by Peu, of slipping 
the hand up between the uterine wall and the membranes until you reach 
the feet, and then to break through and seize them. During this proceeding, 
the arm plugging the os uteri retains at least a portion of the liquor amnii, 
and on drawing down the legs the body revolves usually with perfect 
facility. 

But if we are proceeding to turn by the bipolar method, with a cervix 
perhaps imperfectly opened, the membranes must be pierced at the os uteri. 
In this case you may, perhaps, accomplish the first act in version, that of 
removing the head or shoulders from the brim, and of bringing the knees 
over the os whilst the membranes are intact. This can be tried first, only 
rupturing the membranes when we are ready to seize the knee. But some- 
times excess of liquor amnii imparts too great mobility to the child. The 
moment we touch the child it bounds away as in ballottemeyit. In such a case 
it is better to tap the membranes first, and allow a part of the liquor amnii 
to run off. Whilst doing this, the finger is kept on the presenting part to 
ascertain how its position and mobility are affected by the escape of the 
water and the contraction of the uterus, so as to seize the right moment for 
proceeding. 

It is of great importance to use the left hand for the internal part of the 
operation. It is a case in which ambidexterity is eminently required. The 
left hand in most people is smaller than the right. The patient lying on her 
left side, it follows the curve of the sacrum more naturally than could the 
right. It assists the right hand working outside, the two working consen- 
taneously, involving no awkward or fatiguing twisting of the arms or body. 

The First Act. — Introduction of the hand. Bring the fingers together 
in the form of a cone ; pass in the apex of this cone, gently pressing back- 
wards upon the perineum, and pointing to the hollow of the sacrum. If the 
presenting part is fairly reached by the tips of the fingers, without passing 
the hand into the vagina, this may be enough, but most frequently the whole 
hand must be introduced. We assume the case to be one of head presenta- 
tion, since this inviolves complete version, the proceeding we want to illus- 
trate. The tips of the fingers are passed through the os uteri to the present- 
ing part. We then ascertain to which side of the pelvis the occiput is 
directed, for it is to that side that we must send the head. At the same 
time, an assistant holding up the woman's right knee, the right hand is 
spread out over the fundus uteri, where the breech is. Now begins the 
simultaneous action upon the two poles of the fcetal ovoid, the fingers of the 
hand inside pressing the head-globe across the pelvic brim towards the left 
ilium the hand outside pressing the breech across to the right side and down- 
wards towards the right ilium (see Fig. 212). The movements by which 
this is effected are a combination of continuous pressure and gentle taps with 
the finger-tips on the head, and a series of half-sliding, half-pushing impulses 
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with the palm of the hand on the breech. Commonly, we may feel the firm 
breech through the abdominal walls under the palm, and this supplies a 

T^'iG. 212. 




Represents First Stage of Bipolar Podalic Turning. (R. B.) 
Tbe right hand on the fundus pushes the breech-to the right, and downwards, as indicated by the arrow. 
The left-hand fingers push the head to tlie left ilium, away from the brim. 

Fig. 213. 




Kepeesents the Second Stage of the First Act. (R. B.) 
The right hand still at the fundus uteri, depresses the breech, so as to bring the knees over the lirini, whilst 
the left hand pushes the shoulder across the brim towards the left iliac fossa. 
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point to press agaiust. A minute sometimes, seldom much more, will be 
enough to turn the child •wer to an oblique, or nearly transverse, position, 
the head quitting the os uteri, and the shoulder or chest taking its place. It 
is important at this juncture to keep the breech well pressed down, so as to 
have it steady whilst we attempt to seize a knee (see Fig. 213). This is the 
time to puncture the membrane, if not already broken. The fingers in the 
OS uteri are pressed through the membranes during the tension caused by a 
pain, and we enter upon the second act, the seizure of a knee. Which knee to 
seize is the first question. The knee that eflTects the readiest disposition of 
the child's back forwards, producing a dorso-anterior position, is the best 
to seize. In the case before us, the anterior knee is the one best adapted to 
effect our purpose. Reference to the figures will show that the legs doubled 
up on the abdomen bring the knees near the chest, so that as soon as the 
head and shoulder are pushed on one side the knees come near the os uteri. 
The knee being seized, the further progress of the case is under command. 
By simply pressing down upon the part seized, version may often be com- 
pleted. But it will greatly facilitate the operation to apply force to both 
poles. It is seen in Fig. 213 that the hands have changed places in relation 
to the two poles of the foetal ovoid. Although the left hand has never 
shifted its position from its part in the vagina, the ovoid has shifted. The 
forefinger drawing down the knee now acts upon the pelvic end of the 
ovoid. The right hand, therefore, is at liberty to quit this end ; it is trans- 
posed to the head end of the ovoid, which has been carried over to the left 
iliac fossa. The palm is applied under the head, and pushes it upwards in 
response to, and in aid of, the downward traction exerted on the child's leg. 
This outside manoeuvre singularly facilitates the completion of version. It 
may be usefully brought into play in almost every case of podalic turning. 
If it is neglected we may fail to effect complete version, for the head will 
not always quit the iliac fossa by simply pulling on the legs. 

The Third Act. Completion of Version. — Continuing to draw upon 
the leg, as soon as the breech nears the brim, a movement of rotation of the 
child on its long axis takes place, the end of which is to bring its back to 
the front of the mother's pelvis. This rotation depends upon a natural law 
of adaptation of the two parts. It is bad practice to " give the turns," as 
some authors imagine they do. We cordially agree with Wigand when he 
says, " Nature knows better than we do how to impart the proper turns." 
What we have to do is simply to supply onward movement in the pelvic axis. 
Nature will do the rest. The leg will be felt to rotate in our grasp, and the 
back will gradually come forward (Fig. 214), 

This completes version. The breech is substituted for the head. Nature, 
aided or not by pressure on the fundus, may effect expulsion. But if she 
fail, we have it in our power to effect delivery by extraction. We assume 
that extraction is necessary, and proceed to this operation. 

The Operation of Extraction after Podalic Turning, or other 
Breech-first labor.— We possess in our hold upon the leg a security for 
the further progress of delivery of which we can avail ourselves at pleasure. 
Extraction is conveniently divided for the purpose of description into three 
acts: (1) Drawing down the trunk through the vulva; (2) the liberation of 
the arms ; (3) the extraction of the head. 

The first act is effected by simply drawing down upon the extended leg 
in the axis of the brim. Here again we must insist upon the rule to use 
traction simply, avoiding rotation. This is attained by holding the limb 
loosely in the hand, that the limb may rotate within the grasp under the 
rotation imparted to it by the trunk. Care must also be taken to avoid all 
premature attempts to direct the extracting force forwards in the axis of the 
pelvic outlet. 
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When the breech has come to the outlet, it is time to direct the extracting 
force a little forwards, so as to enable the hip which is nearest the sacrum to 
clear the perineum. This stage should not be hurried. The gradual passage 
of the breech has been doing good service in securing free dilatation of the 
vagina and vulva, an essential condition for the easy passage of the shoulders 
and head. When the hips have cleared the outlet, the forefinger of the left 
hand may be passed into the groin, and gentle extraction made by this addi- 
tional hold, thus distributing the traction-force and lessening the drag upon 
one medium, the leg. At the same time, by pressing the knee still in the 
pelvis across the child's abdomen, the liberation of this leg is facilitated. 



Fro. '214. 
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Kepresents Completion of Third Act of Turning, and the Beginning or the First of Extraction. (E. B.) 

The right hand still supports the head, now brought round to the fundus uteri. The left hand draws down 
on the child's leg in the direction of the pelvic axis. The child's back has come to the front of the pelvis. 
If extraction is necessary, both hands work together, one for traction, the other for pushing. 

When both legs and the breech are outside the vulva, we have acquired a 
considerable increase of extracting power. But it is necessary to use it with 
discretion, and to lessen the force exerted upon any part by distributing the 
force as much as possible. Thus, we first draw upon both legs, holding them 
at the ankles, a soft diaper interposed. Secondly, the other hand lightly 
grasping the thighs or the child's pelvis and exerting gentle traction. At 
this stage, pressure on the fundus uteri, pressing the child down, diminishes 
the traction-force. 

Traction must now again be directed in the axis of the brim, in order to 
bring the shoulders through the inlet. The shoulders will enter in the same 
oblique diameter, back forwards, as that in which the breech traversed. 

As soon as the belly comes into view, the cord demands attention. The 
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raanagement of this point is described at p. 536. The observations of May 
and Wigand are important. Reasoning that the pressure suffered by the cord 
affects the veins more than the arteries, and hence that the access of blood 
to the foetus is hindered, Avhilst the removal of blood from it is still obstructed, 
so that a fatal anaemia results, they advise to tie the cord, as soon as the child 
is born as far as the navel, and then to complete extraction. Von Ritgen 
says that when this is done there is little need to hurry the extraction. 

The Second Act Comprises the Liberation of the Arms. — In the 
normal position of the foetus the arms are folded upon the breast ; and if the 
trunk and shoulders are expelled through a normal pelvis by natural efforts, 
they will commonly be born in this position. But if ever so little traction- 
force is put upon the trunk, the arms, encountering friction against the par- 
turient canal, as the body descends, are detained, and run up by the sides of 
the head. Hence often arises delay in the descent of the head. It is wedged 
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REPRKSENTS TJIE JIODE OF LlHEI{ATIN(i THE SaCRAI. OR IIlNUElt AR.M. (R. li.) 



in the brim. To avoid this complication is one great reason for not putting 
on more extraction-power than necessary. If, however, we find the arms in 
this unfortunate position, we must be prepared to release them promptly, 
and at the same time without injury. It is very easy to dislocate or fracture 
the humerus or clavicle if the proper rules are not observed. 

The cases vary in difficulty, and therefore in the means to be adopted. In 
some cases the arms do not run up in full stretch along the sides of the head. 
The humeri are directed a little down, so that the elbows are within reach. 
In such cases it is an easy matter to slip a forefinger on the inner side of the 
humerus, to run it down"^to the bend of the elbow, and to draw the forearm 
downwards across the chest and abdomen, and thus to bring the arm down 
by the side of the trunk. . i z, • ^.i r u 

The cardinal rule in all cases is to observe the natural flexions ot the limbs, 
always to bend them in the direction of their natural movements. The arms, 
therefore must always be brought across the breast. The way to do this is 
as follows- Slip one or two fingers up along the back of the child's thorax, 
and bend the first joints over the shoulder between the acromion and the 
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neck; then slide the fingers forwards, catching the humerus in their course, 
and carrying this with them across the breast or face. This movement will 
restore the humerus to its natural flexion in front of the body. The opera- 
tor's fingers continuing to glide down, will reach the bend of the elbow, and, 
still continuing the same downward and forward movement across the child's 
chest and abdomen, the arm is extended and laid by the side of the trunk. 

This is what has to be done. But which arm shall be brought down first f 
The most simple rule is to take that first which is the easiest, for when one 
arm is released, the room gained renders the liberation of the second arm 
easy enough. Generally there is most room to work in the sacrum; there- 
fore it is better to take the posterior or hindermost arm first. 

Two principal diflSculties oppose the efl'orts to release the arms. The first 
is, to bring the posterior or sacral arm within reach of the finger. To effect 
this, carry the child's body well forwards, bending it over the symphysis 
pubis (see Fig. 215). The advantage gained from this is twofold. Space is 



Fig. 216. 




Represents the Liberation of the Pubic Arm. (R. B ) 



gained between the child's body and the sacrum for manipulation ; and as 
the child's body revolves round the pubic centre, the sacral arm is necessarily 
drawn lower down, commonly Avithin reach. When the sacral arm is freed, 
reverse the manoeuvre, carrying the child's body backwards over the coccyx 
as a centre. This brings down the pubic arm (see Fig. 216). 

Another manoeuvre may be held in reserve, in case the first fail. To execute 
it, we must still bear in mind the natural flexions of the arms. The child's 
trunk is grasped in the two hands above the hips, and a movement of rota- 
tion is given to the body on its long axis, so as to bring its back a little to 
the left. The effect of this is to throw the pubic arm, which is prevented by 
friction against the canal from following the rotating trunk, across the chest 
(Fig. 217). Thus the effect being accomplished so far, we bring into play 
the first n)anoeuvre, and bring this arm completely down. This done, the 
action is reversed by rotating the trunk in the opposite direction. The sacral 
arm is thus brought to the front of the chest, and, by carrying the trunk 
back, the fingers will easily complete the liberation. 
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It IS desirable to avoid this rotation, if possible; but under certain cir- 
cumstances of difficulty it is exceedingly valuable. The rotation need not be 
considerable; an eighth of a circle is commonly enough ; and as it is neutral- 
ized by reversal, an objection that might otherwise be urged is removed. 

A paramount reason for caution in rotating the trunk or " giving the 
turns " is this: The union of the atlas with the occipital condyles is a°very 
close articulation ; it permits flexion and extension only. The atlas forms 
with the axis a rotatory joint, so constructed that if the movement of rotation 
of the head exceed a quarter of a circle, the articulating surfaces are apt to 
part, and then the spinal cord is compressed or torn. If the chin of the 
foetus pass the shoulder in turning backwards, the result may be instant death. 
We h ave no doubt that many children have been lost in this way. 



Fig. 217. 




KEPEE-SENTS a iloPE OF LiBEBATING TUB ArMS. (K. B.) 



Tlic trunk rotateil an eiglith of a circle from right to left, so as to throw tlie left arm across the chest. 

Sometimes the arm will hitch on the edge of the pelvic brim or just above 
the imperfectly expanded os uteri. Never attempt, by direct hooking on the 
middle of the humerus, to drag it through. It would almost certainly be 
broken. Press it gently against the child's face, and under its chin, bringing 
the finger down as near the elbow as possible, so as to lift this part, as it were, 
over the obstruction. 

The Third Act. — The arms liberated, the extraction of the head begins. 
This is often a task of some difficulty, and always demanding strict observ- 
ance of the laws which govern the mechanism of labor. This act differs 
from the first two in that whilst these are sometimes effected by Nature, the 
liberation of the head must frequently be conducted by art. When the head 
is last and has entered the brim, it is very much removed from the influence 
of expulsive force. The uterus can with difficulty follow it into the pelvis. 
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Fig. 218. 



and the trunk, unless supported by the hands, would, by its mere vis inerti^ 
and friction against the bed, retard the advance of the head. Moreover, this 
is the stage of chief danger from the compression of the cord. The round 
head fills the brim and the cervix so that the cord can hardly escape. It 

would be folly therefore to sit by and trust 
to Nature at this juncture, at the risk of 
losing that for which the whole operation 
has been performed, namely, the child's 
life. 

First, let us assume the case of the head 
being in the pelvis, and that we cannot 
extract it at once. If we can get air into 
the chest, which, being outside the vulva, 
is free to expand, there is no need to hurry 
the delivery. We may sometimes get the 
tip of the finger into the child's mouth, 
and drawing this down, whilst lifting up 
and holding back the perineum, air may 
enter the chest. In this way we have kept 
a child breathing for ten minutes before 
the head was born. Another plan is to 
pass a catheter or other tube up into the 
mouth, so as to give, by means of an arti- 
ficial trachea, communication with the 
external air. But we must not put our 
trust in plans of this kind, lest the golden 
opportunity be irretrievably lost. The 
real problem is to get the head out of the 
pelvis. 

There are two principal modes of doing 
this, whether the head be delayed in the 
pelvic cavity or at the brim. One is to 
put on the forceps. This operation, " the 
application of the forceps to the after- 
coming head," has been described in the 
chapter on the forceps. If one is skilled 
in the use of the forceps, it is little inferior 
in celerity to the manual extraction, and 
it possesses the decided advantage of tak- 
ing oft' all strain upon the occipito-cervical 
articulations.^ 

We will, however, describe the proceed- 
ing by manual extraction. It must be 
remembered that the head has to perform 
a double rotation in its progress. It must 
revolve round the pubic symphysis as a 
centre ; it must rotate in the cavity on its 
vertico-spinal axis, so as to bring the face into the hollow of the sacrum. In 
extracting, these movements must be respected. The fingers of one hand 
are forked over the neck behind, and at the same time holding the legs with 




Kepresents the Manual Extraction of 

THE Head. (R. B.) 
The dotted liue is Carus's curve, the direc- 
tion to he observed in extraction. 



1 In the third edition of the "Obstetric Operations" the preference is given to 
manual extraction. But under the advice of Fancourt Barnes, who has had tlie best 
results from the axis-traction forceps, this has been reconsidered. "We concur in advis- 
ing the use of the forceps. 
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the other hand, we draw down gently in Carus's curve (see Fig. 218). If 
the body is carried forward too soon, Uie child's head and neck are converted 
into a hook or cross-bar, which, holding on the anterior pelvic wall, will 
effectually resist all efforts at extraction. 

If the equator of the child's head has not passed the brim, the case is more 
difficult. Traction must be made in the axis of the brim. Sometimes it 
requires considerable force to bring the head through ; but whilst force will 
never compensate for want of skill, it is astonishing how far skill will carry 
a very moderate force, especially if gentle oscillation and firm pressure upon 
the fundus uteri be made to aid traction. 

Turning when the liquor avinii has run off, the uterus being contracted upon 
the child. 

So long as there is any liquor amnii present, and often for some time after- 
wards, the bipolar method as already described is more or less available. But 
a period arrives when it becomes necessary to pass a hand fairly into the 
uterus in order to seize a limb. The contraction of the uterus, especially 
concentric or centripetal, tends to shorten the long axis of the child's body. 
The effect is to flex the head upon the trunk, and to bend the trunk upon 
itself, reducing the ovoid to a more globular form, that is, to " ball the foetus." 
The knees are thus brought nearer to the chest, but this does not diminish 
the diflBculty of turning. Secure repose of diastaltic function by chloroform 
or nitrite of amyl. 

The first question to determine is, tvhich hand to pass into the uterus. The 
left hand is generally to be preferred. In the majority of cases the child's 
back is directed forwards ; to reach the legs which lie on its abdomen, the 
hand must pass along the hollow of the sacrum, and this can hardly be done 
— the patient lying on her left side — with the right hand, without an awk- 
ward twist of the arm. It is scarcely necessary to point out how violent a 
proceeding it would be to pass up the right hand between the child's back 
and the mother's abdomen, to carry the hand quite round and over the child's 
body to seize the feet, which lie towards the mother's spine, and then to drag 
them down over the child's back. The child perhaps would not turn at all. 
To avoid this failure, the rule is to pass the hand along the inside or palmar 
aspect of the child's arm. This will guide the obstetric hand to the abdomen 
and legs. Or the rule has been stated in this way : Apply your hand to 
the child's hand as if you were about to shake hands. If the hand presented 
to you be a right hand, take it with your right, and vice versa. 

The following rule will serve in most cases : In all dorso-anterior positions 
lay the woman on her left side ; pass the left hand into the uterus ; it will 
pass most easily along the curve of the sacrum and the child's abdomen ; the 
right hand is passed between the woman's thighs to support the uterus 
externallv. 

In ahdomino-anterior positions, lay the patient on her back, and the right 
hand may be introduced, using the left hand to support the uterus externally. 
If the patient is supported in lithotomy position, the operator can manipulate 
without straining or twisting the body. But it is equally easy to use the left 
hand internally if the patient is o« her back. The exception is only indi- 
cated to suit those who have more skill and confidence with the right hand. 

Turning in Dorso-anterior Positions (see Fig. 217). — Introduce the 
left hand into the vagina along the inside of the child's arm. The passage 
of the brim filled with the child's shoulders and the chest, is often difficult. 
Proceed gently, stopping when the pain comes on. At the same time support 
the uterus externally with the right hand. Sometimes we may facilitate the 
passao-e of the brim by applying the palm of the right hand in the groin to 
push Tt up This will lilt the shoulder a little out of the brim. Or we may 



828 



TURNING. 



adopt a manoeuvre attributed to Von Deutsch, but which had been practised 
by Levret. This consists in seizing the presenting shoulder or side of the 
chest by the hand inside, lifting it up and forwards, so as to make the body 
roll over a little on its long axis. This may be aided by pressure in the 
opposite direction by the outside hand on the fundus uteri, thus getting help 
from the bipolar principle. 

Sometimes advantage is to be gained by placing the patient on her elbows 
and knees. In this posture gravity helps ; the weight of the foetus, and the 
lessened retentive force of the abdomen, tend to draw the impacted shoulder 
out of the brim. 

The brim cleared, the hand passes into the cavity of the uterus. This 
often excites spasmodic contraction, which cramps the hand and impedes its 
action. Chloroform helps greatly to lessen this difficulty. The hand is 
spread out flat, and held still until the contraction is subdued. In its prog- 
ress the hand passes the umbilicus, and the cord may fall in the way. This 
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Shiiwinn! A Right DoRso-ANTERioR Position. (R. B.) 
The wedging in the pelvic brim is indicated by A. Apex of wedge. B (' Base of wedge too large to enter 

brim D E. 

gives an opportunity to ascertain if it pulsates. But we must not despair of 
delivering a live child because the cord does not pulsate. We have several 
times had the satisfaction of seeing alive child born when no pulsation could 
be felt in utero. We are now near the arm and hand. They may perplex. 
But by keeping well in mind the differences between knee and elbow, hand 
and foot, we may interpret correctly the sensations transmitted by the parts 
we are touching. The most characteristic indications of the foot are the 
ankles and heel. At the umbilicus we are close to the knees. The feet are 
some way off at the fundus of the uterus applied to the child's breech. 

What Part of the Child shall we Seize? — It is still not uncommn 
to teach that the feet should be grasped. Diagrams copied from text-book 
to text-book represent this very unscientific proceeding. There ought to be 
some good reason for going past the knees to the feet, which are further off 
and more difficult to get at. We know of no reasons but bad ones for taking 
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this additional trouble. The turning can be accomplished more easily and 
completely by seizing one knee. Radford insisted upon seizing one foot only. 
A half-breech is safer than when the two feet come down. The cervix is 
better dilated. The circumference of the breech is from twelve to thirteen 
and a half inches, not much less than that of the head. The circumference 
of the half-breech, one leg being down, is from eleven to twelve inches; 
whilst that of the hips, both legs being down, does not often exceed ten inches. 

But a knee is better than a foot. The proper knee in these cases of im- 
paction is that which is furthest. The reasons are admirably expressed by 
Sir J. Simpson. We have a right dorso-anterior position, the right arm and 
shoulder are downmost, these parts have to be lifted out of the brim. How 
can this best be done? Clearly by pulling down the opposite knee, which, 
representing the opposite pole, cannot be moved without directly acting upon 
the presenting shoulder. If the opposite knee be drawn down, and supposing 
the child to be alive, or so recently dead that the resiliency of its spine is 
preserved, the shoulder must rise, and version will proceed. But if both 
feet are seized, or only the foot of the same side as the presenting arm, 
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Showing Version in Progress under the Principle of Seizing the Further Knee. (R. B.) 
The arrows indicate the opiiosite lines of movement ; how, as the further knee descends, the presenting 

shoulder rises. 

version can hardly be complete, and will perhaps fail altogether. The prob- 
able effect is to drag the leg towards the brim, and to increase the wedge and 
the impaction. It is no sufficient answer to urge that version has been effected 
by drawing upon the foot of the same side. The rejoinder is that, by it, version 
in difficult cases is made more difficult. We are entitled to the authority that 
attaches to experience when we say that, after failing to turn by this method, 
we have succeeded when abandoning it to seize the opposite knee. 

By drawing upon the opposite knee, the movements run parallel in directly 
opposite directions like the two ends of a rope round a pulley. To turn 
effectively the child must revolve upon its long or spinal axis as well as upon 
its transverse axis. Turning, in short, is a resultant oblique movement, 
between rolling over on the side and the half-somersault. By seizing both 
legs, this process is marred. The only cases in which we have found it 
advantageous to seize both legs are those in which the child has been long 
dead. Here the spine has lost its elasticity or spring. The body will hardly 
turn,' and nothing is to be gained in maintaining the half-breech and pre- 
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serving the cord from pressure. Turning effected, the process of extraction 
is carried out in the manner described (see p. 824). 

Turning in abdornino-anterior positions does not differ essentially from 
turning in dorso-anterior positions. It has been shown that the best position 
for the patient is on her back, and that the right hand may be used. Tiie 
uterus, as in all cases, is supported externally, whilst the hand is passed 
along the inner aspect of the child's arm, and behind the symphysis pubis; 
it proceeds across the child's belly to seize the opposite or further knee. 
Drawing this down in the direction indicated in Fig. 221, the shoulder rises 
out of the pelvis. 

There is a feature in the history of turning which has not received the 
attention it deserves. JMotwithstanding diligent attention to the rules pre- 
scribed, turning is not always complete. The head and part of the chest are 
apt to stick in the iliac fossa, the trunk being strongly flexed. Complete 
version, as it theoretically exists in the minds of many who think they are 
performing the operation, is not often realized in cases where the liquor 
amnii has long drained off, and the uterus has moulded itself upon the foetus 



Fig. 221. 




TORNINH IN AbDOMINO-ANTERIOR POSITION. DOWNWARD TRACTION UPON THE FURTHER KNEE CAUSES 
PRESENTING SHOULDER TO RISE OUT OF THE PELVIS. (K. B ) 

SO as to impede its gliding round. Indeed it can hardly take place unless 
the bipolar method by combined external and internal manipulation is care- 
fully pursued. The head may commonly be felt throughout the entire 
process nearly fixed in the iliac fossa, and sometimes the forearm remains 
fixed in the upper part of the pelvic cavity. The nates and trunk are de- 
livered as much by bending and compression or moulding, as by version. 
The process is something between version and spontaneous evolution. Fig. 
222, taken from graphic memoranda made of a case which occurred to us, 
serves to illustrate this feature of incomplete turning and the importance of 
the principle of drawing upon the leg opposite to the presenting shoulder. 

If the head and shoulders rise enough to permit the breech to enter the 
brim, delivery will not be seriously obstructed. But it not uncommonly 
happens, in extreme cases of impaction of the shoulder in the upper part of 
the pelvis, that even when we have succeeded in bringing down a leg into 
the vagina, version will not proceed ; the shoulder sticks obstinately in the 
brim. In such a case the bipolar principle must be called into action. It 
is obvious that if you draw down upon the leg whilst you push up the 
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shoulder you would act at a great advantage ; but you cannot get both 
hands into the pelvis. Sometimes you may release the shoulder by external 
manipulation, pressing up the head by the palm of the hand, insinuated be- 
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tvveen it and the brim of the pelvi*?. In cases of real difficulty, however, this 
will not answer. You must push up the shoulder by the hand inside. To 
admit of this you pass a noose of tape round the ankle in the vagina, and 
draw upon this. The noosing of the foot is not ahvays easy. To effect it 
you carry a running noose or bow-line knot on the tips of two or three fingers 
up to the foot, held down as low as possible in the vagina by the other hand. 
Then the loop is slipped up beyond the ankles and heel and drawn tight 
(see Fig. 224). Often it is necessary to work with one hand only in the 
vagina, the hand outside holding on the free ends of the tape ready to tighten 
the noose as soon as it has got hold ; or whilst holding the foot with one hand 
you may carry the noose over the foot by Braun's instrument or Hyernaux's 
porte-lacs. The foot being securely caught, the right hand is passed into the 
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Represents the Bii'Olar JIetiiod of LiFTiNf; .tN Impacted Shoulder from the Brim. (R. B.) 
The right hand in the vagina pushes up tlie shoulder, whilst the left hand drawing upon the opposite foot by 

the tape, A'ersion is effected. 

vagina, and the fingers, or palm if necessary, are applied to the shoulder or 
chest. Now, it will be found difficult to draw upon the tape and to push 
upon the shoulder simultaneously. The most eflfective manoeuvre is to pull 
and push alternately. Presently you will find the leg will come lower, and 
the prolapsed arm will rise. 

In pushing the chest and shoulder, the object is to get the trunk to roll 
over on its spinal axis. Here, then, is an indication to execute the manoeuvre 
of Levret and Von Deutsch. Push the shoulder and adjacent part of the 
chest well forwards, so as to make them describe a circle round the promon- 
tory as a centre. If we could reach and pull upon the opposite arm, rotation 
on the spinal axis might be effected. 

Various contrivances in the form of crutches or repellers have been made 
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as substitutes for the hand in pushing up the shoulder. The objection to 
them is, that you cannot always know what you are doing. But the hand 
is a sentient instrument, informing you of what is going on and of what 
there is to do. 

In the majority of cases of this kind we are justified in attempting to 
turn, because there is still a prospect of the child being preserved. But 
there are cases in which matters have proceeded a stage further, in which 
the shoulder and corresponding side of the chest are driven deeply into the 
pelvis, in which, consequently, there is marked balling of the foetus. This 
can hardly occur except after protracted uterine action, such as is scarcely 
compatible with the life of the child. Either the child was already dead at 
an early stage of labor — a condition, especially if the child were also of 
small size, most favorable to the process of spontaneous evolution — or the 
child has been killed under the long-continued centripetal compression of the 
uterus. 

We have now to study how to deal with the cases, mostly of impaction, 
beyond the resources of version, in which we have to imitate the process of 
spontaneous evolution. 

The Methods of Delivery in Imitation or in Aid of the Process 
OF Spontaneous Evolution. — The principal of these are : (1) Eviscera- 
tion ; (2) bisection of the trunk ; (3) decapitation. 

In presence of such cases the question arises: Will Nature complete the 
task she has begun ? Will the child be expelled spontaneously? A little 
observation will soon enable us to determine how far this desirable solution 
is probable, and when we ought to interpose. If the pelvis be roomy in pro- 
portion to the child, if the child be dead, small, and very flaccid, if we find 
the side of the chest making progress in descent under the influence of strong 
expulsive contractions, and if the woman's strength be good, we shall be 
justified in watching passively. But if we find no advance, or but very 
slow advance, the child being large and not very plastic, if the uterus have 
ceased to act expulsively, and the patient's strength be failing, her pulse 
rising, we must help. In what manner? This must depend upon the cir- 
cumstances of the case. If a little help d fronte, to make up for deficient 
vis d tergo, promise to be enough, we may imitate the proceeding of Peu, 
who in a case of spontaneous evolution in progress passed a cord round the 
child's trunk to pull upon. 

1. Evisceration. — Or we may much facilitate the doubling and expulsion 
by evisceration. This operation consists in perforating the most bulging 
part of the chest, and picking out the thoracic and abdominal viscera. 
When this is done, traction upon the trunk by the crotchet or cranioclast 
will commonlv effect delivery. Sometimes evisceration is insufficient, and 
further steps are necessary. We may choose between bisection of the trunk 
or decapitation. 

2. Bisection of the Trunk— This is sometimes called spondylotomy. It may 
be likened to breaking a bent stick in the middle, thus destroying the arc, 
aud allowing the pieces into which the stick has been resolved to come 
through parallel and close to each other. This method is to be preferred 
whenlhe head is retained above the brim, and access to the neck is ren- 
dered difficult by the bulging of the chest and trunk. The spine is to be 
divided at the most prominent part by strong scissors, by the craniotome, by 
a knife or even by getting a strong cord or wire round the body and cutting 
throucrh the whole body by a sawing movement. Extraction when the trunk 
is thus broken is generally not difficult. The base of the obstructing wedge 
is materially reduced, and still greater facility is gained for compression. 
But it may still become necessary to extract the two parts of the severed 
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body separately. In this case we should take the lower extremity first, 
seizing it by the craniotomy forceps. This extracted, the other end to which 
the head is attached is dealt with in like manner. 

3. Decapitation or bisection at the neck, sometimes called decollation. The 
recognition, or at least the application, of this proceeding is still so inade- 
quate in this country, that we reproduce the description and illustrations of 
it given in the " Obstetric Operations." David i). Davis said (" Obstetric 
Medicine") : " It may be considered a good general rule never to turn when 
the death of the child is known to have taken place ;" and " to decapitate 
in arm presentations not admitting of the safer performance of turning." 
Ramsbotham strongly advocated a similar practice. It has also been advo- 
cated and practised by I'Asdrubali (1812), Paletta,^ by Braun, Dubois, 
Lazzati, and ourselves, amongst others. 

The operation may be effected by Ramsbotham's or Braun's hook. D. D. 
Davis used an instrument of his own contrivance: the guarded erabryotomy- 
knife. A plan sometimes resorted to is to carry a strong cord round the 
neck, and then by a sawing movement, effected by cross-bars of wood on the 
ends to serve for handles, to cut through the parts. The cord can be carried 
round by an instrument like that for plugging the nares for epistaxis, or by 
Dessaigne's instrument (see Fig. 177). Mattel has designed scissors for 
the purpose, resembling the surgical bone-forceps. This is especially use- 
ful when it is difficult to pass a hook over the child's neck. 

The operation maybe described in three stages: (1) The application of 
the decapitator, and the bisection of the neck ; (2) the extraction of the trunk ; 
(3) the extraction of the head. 

The First Stage. — The patient may lie on the left side or on the back. Take 
Ramsbotham's hook or Braun's decollator. As the instrument should be 
passed up over the back of the child, it is, in the first place, necessary to 
ascertain whether the position be dorso-anterior or abdomino-anterior. It is 
also necessary to determine accurately whether the foetus is still in great part 
above the brim, lying transversely or obliquely, in which case the head and 
neck will be in one or other side ; or whether a great part of the chest having 
descended into the pelvis, the movement of rotation has taken place, in which 
case the head and neck will be found in front, near the symphysis. The 
next step is to get an assistant to pull down the prolapsed arm, so as to bring 
down the shoulder and fix it well. This brings the neck nearer within reach. 
Should the assistant in this duty be in the way, you may seize the prolapsed 
arm by a clove-hitch of tape, upon which the assistant may pull, keeping 
clear of the operator. The opei-ator then passes his left hand or two or three 
fingers into the vagina over the anterior surface of the child's chest until his 
fingers reach the forepart of the neck. With his right hand he then insinu- 
ates the hook, lying flat, as in the dotted line in Fig. 225, between the wall 
of the vagina and pelvis and the child's back, until the beak has advanced 
far enough to be turned over the neck. The beak will be received, guided, 
and adjusted by the fingers of the left hand. The instrument being in situ, 
whilst cutting or crushing through the neck, it is still desirable to keep up 
traction on the prolapsed arm. In using Ramsbotham's hook, a sawing 
movement must be executed, carefully regulating action by aid of the fingers 
applied to the beak. If Braun's decollator be used, the movement employed 
is rotatory, and at the same time tractile. The instrument crushes or breaks 
through the vertebrse. Ramsbotham's cuts and saws through. AVhen the 
vertebrae are severed, some shreds of soft parts may remain. These may be 
divided by scissors or left to be torn in the second stage of the operation. 



^ Del parto per il bracoio, 1808. 
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The Second Stage: Extraction of the TrwiL— The -.vedge, widening above 
the brim, that hitherto obstructed delivery, is now bisected, divided into two 
lesser masses, each of which separately can readily be brought through the 
pelvis. Hy continuing to pull upon the prolapsed arm, the trunk will easily 
come through the head being pushed on one side out of the way by the 
advancing body (Fig. 226). In cases where there was difficulty in ex- 
tracting the trunk, D. D. Davis used a double-guarded crotchet, the two 
blades of which, fixing in the trunk, extracted like a forceps. We have 
never felt any difficulty in simple traction on the arm. 



Fig. 225. 




Showing First Stage of Decapitation ev IIamsbotiiam's Hook. (E. B.) 

The Ihird Stage: Extraction of the Head. — The problem, how to get a 
detruncated head, left behind in the uterus, is not always easy of solution. 
In the case before us, the child having probably been dead many hours, the 
bones and other structures have lost all resiliency, the connections of the 
boues are broken down by decomposition, and the whole becomes a plastic 
mass, easily compressible. Such a head will sometimes be expelled sponta- 
neously, especially if aided a little by expression. We have taken away 
such a head by seizing it with the fingers. On the other hand, we have 
several times been called in to extract a head which had foiled ordinary 
means. 

There are four methods of extraction: (1) By the crotchet; (2) by the 
forceps ; (3) by the craniotomy-forceps ; (4) by the cephalotribe. 

1. 'ihe Crotchet. — If the crotchet or blunt hook can be passed into an orbit 
or the cranial cavity, getting a good hold, this may answer. The objection 
to it is the difficulty of getting a good hold, and the risk of the point slipping, 
and rending the mother's soft parts. ^ The head, being loose, rolls over when 
an attempt is made to seize it. It is a plan to be pursued when the better 
means are not available. 
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2. The forceps is better adapted. If the head can be seized, which is not 
always easy, for it is apt to escape high above the brim, and to roll about 
when touched by the blades, extraction is not difficult unless the pelvis is 
contracted. Care must, moreover, be taken to seize the head in such a way 
that the spicula resulting from the severance of the vertebrse shall not drag 
along or injure the mother's soft parts. The seizure is greatly aided by 
depressing and fixing the head by pressure by an assistant externally. 
H ;3. The craniotomy forceps is more certain and safe. It is necessary, or at 
least better, first to perforate. The free rolling of the head, when pressed 
by the point of the perforator, tends to throw this off at a tangent, missing 
the cranium and endangering the mother's soft parts. To obviate this, an 
assistant firmly fixes the head down upon the pelvic brim by both hands 
spread out upon the uterus. The operator then, feeling for the occiput with 
two fingers of his left hand, and guided by them, carries up the perforator 

Fig. 226. 




The Second Stage of Delivery after 'Decapitation. The trunk is extracted by pulling on the 

prolapsed arm. (r. b.) 

with his right hand, taking care that the point shall strike the head as nearly 
perpendicularly as possible. He then, partly by a drilling, screwing, boring 
motion, as little as possible by pushing, perforates the cranium. Thus the 
risk of the head rolling over, and of the instrument slipping, is much less- 
ened. When a sufficient opening is made into the cranium, the craniotomy 
forceps is applied, one blade inside, the other outside. The blades are ad- 
justed and locked, and traction made in the axis of the pelvis. The head 
commonly comes without difficulty. During extraction the fingers of the 
left hand keep upon the skull at the point of grasp by the instrument, 
guarding the soft parts from injury by spicula, and regulating the force and 
direction of traction. 

4. The Cephalotrihe. — This is the best method of all. It is applicable in 
cases that baffle other means. After perforation, the head, pressed firmly 
down upon the brim, is readily grasped, crushed down, and extracted. This 
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method is preferable, we think, in all cases ; but it is eminently so when the 
pelvis is contracted. 

There is still another resource, less scientific than the preceding, but one 
which might under certain conditions, as the want of proper instruments, be 
employed. It is to amputate the arms at the shoulders, so as to get more 
room to get at the feet and turn. But as a rule it is bad practice to amputate 
the arms. 

Some other indications than transverse presentation for bipolar turning. 
Turning is an alternative or elective operation in : 

1. Some cases of malposition of the head or face. 

2. Prolapsus of cord, when the cord cannot be replaced, competing with 
the forceps. 

3. Descent of a hand by the side of the head, also competing with the 
forceps. 

4. In some plural births to deliver the second child especially. 

5. After craniotomy, turning is sometimes a ready way of delivering. 

6. After the death of the mother to rescue the child, where Csesarean 
section cannot be performed. 

7. Generally, when the mother is in proximate danger, from which speedy 
delivery may rescue her. The principal conditions of this order are : (a) 
Some cases of placenta prsevia and accidental hemorrhage, (h) Some cases 
of urintemic convulsions. In these chloroform or nitrite of amyl, dilatation 
of the cervix, and bipolar turning offer the best means of safety. 

The question in the above relations has been discussed in the sections 
dealing with the complications set forth. 

8. The propriety of turning in minor degrees of contraction of the pelvis is a 
long-contested and still undecided question. To formulate a definite and 
precise answer which shall guide our action in every case that may come 
before us is impossible. We may lay down a sliding scale, such as is traced 
at p. 779, indicating approximately the range of contraction within which a 
child may be delivered with probability of safety. But we cannot often 
command accurate knowledge of both the principal factors in the problem. 
For example, we may determine nearly the condition of the pelvis ; but we 
cannot also determine the size and plasticity of the foetal head, except in 
some cases of premature labor. The question therefore is likely to remain 
open for controversy. It will be often solved on what may be called subjective 
induction — that is, according to the operator's individual capacity, hiu skill in 
different modes of delivery, and the quality of the instruments at his command. 

We may state at the outset that there are certain cases of deformed pelvis, 
in which turning is certainly the best both for mother and child. There are 
certain cases of premature labor, in which the child has not exceeded in 
size and hardness the capacity of the pelvis. This condition will be discussed 
in the chapter on the " Induction of Labor." 

We may now consider the general question : Is turning ever justifiable as 
a means of' delivery in labor at term obstructed by pelvic deformity? The 
next alternative in"^ the descending scale of operations is a transition from 
conservative to sacrificial obstetrics, involving the destruction of the child ; 
that is, if the forceps also fail. The question may be put thus : Do cases of 
dystocia from pelvic distortion occur in which the child can be delivered 
alive by turning, the forceps failing, which must otherwise be condemned to 
the perforator, without injury or danger to the mother ? And, assuming 
that such cases do occur, can 'they be diagnosed with sufficient accuracy to 
enable us to restrict the application of turning to them ? And if we err by 
turning in unfitting cases, what is the penalty incurred ? How can we re- 
trieve our error ? 
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The extracting of a child through a contracted brim was often performed 
as a matter of assumed necessity, as, for example, when the shoulder pre- 
sented. The observation of such cases, a certain proportion of which termi- 
nated successfully for the child, could not fail to suggest the deliberate resort 
to the operation in cases of similar contraction where the head presented. 

Again, before the forceps was known, and before other instruments to effect 
embryulcia had been brought to any degree of perfection, turning was the 
chief resort in almost all cases of difficult labor. Thus Deventer, who wrote 
in 1715, as well as La Motte, declaimed against the use of instruments, and 
recommended turning by the feet in all cases of difficult cranial presenta- 
tion. Thus the art of turning was cultivated very successfully by some of 
the followers of Ambrose Pare. But it is not less certain that if children 
were sometimes saved, many mothers were injured or lost by attempts to 
turn under circumstances which are now encountered more successfully by 
the forceps or by craniotomy. 

As instruments were improved the choice of means was extended. The 
forceps first contested the ground. The contest was for exclusive dominion. 
Chamberlen did not hesitate to accept the challenge of Mauriceau to attempt 
to deliver a woman with extreme pelvic contraction by his forceps, feeble 
and imperfect as it was. He failed ignominiously. As science advanced, 
the contest became better defined. Since the obstruction to delivery was 
due to contraction of the pelvic brim, and the problem was how to deliver a 
living child arrested on the brim, it is obvious that a short, single-curved 
forceps must in most cases fail. It was only when the long double-curved 
forceps came into use, that the knowledge and the power arose which enabled 
the obstetric surgeon to bring another means into competition with turning 
for the credit of saving children from mutilation. 

It is, then, from the time of Smellie and Levret, who improved and used 
the long forceps, that the real interest of the inquiry dates. The follow- 
ing words, written by Smellie in 1752, challenge attention now : " Mid- 
wifery is now so much improved that the necessity of destroying the child 
does not occur so often as formerly; indeed, it never should be done, except 
when it is impossible to turn or to deliver with the forceps." Pugh, of 
Chelmsford (1754), relying on the forceps for turning, was able to say, " I 
have never opened one head for upwards of fourteen years." Perfect 
(1783) adopted the same practice. La Chapelle (1825) preferred the forceps. 
She relates that out of fifteen children extracted by forceps (long), on 
account of contracted pelvis, eight were stillborn, seven alive; and that out 
of twenty-five delivered footling, sixteen were born alive and nine dead. 
The percentage is in favor of the forceps. But statistics of this kind require 
rigorous control. 

It is remarkable that it is amongst those who reject the long forceps that 
the strongest opponents of turning in contracted pelvis are to be found. 
This is the more astonishing when we reflect that this school — not yet quite 
extinct — rejecting the two saving operations, has nothing to propose but 
craniotomy for a vast number of children that claim to be brought within 
the merciful scope of conservative midwifery. 

At the present moment it may be said that the chief advocates of turning 
are those who do not realize the advantage of a good long forceps, whilst 
the chief advocates for the forceps are those who do use a good one. Thus 
it is that Stein (1773), Osiander the elder (1799), Boer, Baudelocque, and 
more recent authorities prefer the forceps. The late Sir J. Y, Simpson 
strenuously contended for turning. His forceps has, indeed, a pelvic curve, 
but it is really short, and quite unequal to do the work of a true long 
forceps. 
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We will now discuss the question, What is the penalty incurred, or how 
can we retrieve our error if we turn and fail to bring the head through the 
too contracted brim? We may try the forceps to the after-coming head, 
and, failing that resource, we are driven to perforate after all. We shall 
have tried to save the child, and failed. Is the mother imperilled by this 
attempt and failure? This must be answered by experience. Of course, 
the mother may suffer if we persist in dragging the child too long and too 
forcibly. But it is right to assume that the attempt is controlled by skill 
and discretion. The amount of force that can be safely endured is far 
greater than those who have never seen the operation would readily credit. 
There appears to be some saving or protective condition. This, we think, 
is found in the mechanism of the process. In the section on "The Mechanism 
of Labor in Contracted Pelvis" from projecting promontory, we have shown 
that promontory forms the centre of rotation around which the head must 
revolve in order to enter the pelvic cavity. The side of the head applied 
to this point scarcely moves at all. The promontory catches the foetal skull 
in the fronto-teraporal region — that is, not in its greatest transverse diameter. 
If the coarctation be decided, the skull where it is caught bends in. Almost 
all the onward movement is effected by the opposite or pubic side of the 
skull sweeping in "Barnes's curve" until the equator or greatest circum- 
ference has passed the plane of the brim, when the whole head slips into the 
cavity with a jerk. Now, injurious pressure is avoided on the pubic side by 
the smoothness and flatness of the inner surface of the pelvic brim, and by a 
gliding movement of the soft parts intervening between the head and the 
bony canal. Injurious pressure on the promontory and its coverings is avoided 
or lessened by the yielding or moulding of the head. The temporal and 
parietal bones will bend in, even break. The child has been born alive after 
this bending and breaking. Sometimes a cephalhiematoma forms at the point 
of depression. In other cases the child perishes. These latter cases go to 
show that the mother may bear with safety an amount of pressure which is 
sufficient to kill the child. 

What follows ? This obvious corollary : That the mother may safely bear 
that lesser degree of pressure which is required to bring through a living 
child. 

The operation, then, is justified in cases of contraction that admit of the 
passage of a living child. It is further justified in cases of contraction to a 
certain though small degree of contraction beyond this, which admits of the 
passage of a dead child. Beyond this, of course, it would be better not to 
carry the experiment. And if all the factors of the problem could be pre- 
cisely ascertained beforehand, we should not go beyond this. But whilst 
calculating upon an average head, we may encounter one above the average 
in size and hardness, and thus find ourselves in a difficulty. The extrication 
is by perforation. This is, indeed, an acknowledgment of defeat. It is 
beatino- a retreat. The justification is that we accomplish in the end ex- 
actly what those who reject the operation accomplish, namely, the safety of 
the mother. We have at least tried to do more, to save the child as well. 

It is not possible to estimate the proportion of children saved by the opera- 
tion. It would be enough to justify it if we saved a child now and then that 
could not be saved by the forceps. . . , ■ n . 

An important consideration in favor of turning is that compression of the 
head in its transverse diameter is much less injurious to the child than com- 
pression in its long diameter. Radford, Ramsbotham, and Simpson insist 
upon this Now when the forceps is used it is rarely possible to seize the 
head in its transverse diameter. The contracted flat pelvis throws the head 
with its lon<' diameter into the transverse diameter of the pelvis, and the blades 
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of the forceps, finding most room in the sides of the pelvis, will be apt to seize 
the head in its long diameter. One danger the child runs is from compression 
of the cord. Now it is a matter of observation that in cases of moderate con- 
traction the funis is safer than in cases of normal pelvis. The cord commonly 
falls into the side of the pelvis towards which the face looks, and there it is 
protected in the recess formed by the side of the jutting promontory, so that 
if the soft parts are dilated so as not to compress the cord against the child's 
head, and if the labor can be completed under five minutes, or even a little 
more, the child has a very good chance. 

We have stated above some of the arguments upon which the operation 
rests. The main mechanical argument lies in the following proposition : 
The head will come through the pelvis more easily if drawn through base first 
than by crown first. Baudelocque aflSrmed this. The bones overlap more 
readily if the squeezing force begins below. Osiander, Hohl, and Simpson 
insist upon this fact. It is disputed by McClintock and E. Martin. Martin 
especially maintains that, when the vertex presents, moulding may go on 
safely for hours ; but that if the base comes first the moulding must be effected 
within five minutes to save the child. We have stated some evidence upon 
this point. A woman with a slightly contracted pelvis, in labor with a 
normal child presenting by the head, is delivered, after tedious efforts spon- 
taneously and by help of forceps ; the head has undergone an extreme amount 
of moulding, even of distortion. The same woman again is delivered of a 
child presenting by the breech ; the labor has been easy, and the head has 
preserved more of its globular shape. All this we have seen several times. 

Again, we have been called on several occasions to an obstructed labor, in 
which the head was resting on a contracted brim. We have tried the double- 
curved forceps under moderate compressive power aided by considerable 
traction, and have failed to deliver. We have then turned, and the head, 
coming base first, has been delivered easily. 

The Indications for the Operation. — Assuming a standard head, the 
base of which, unyielding, measures 3 inches, this is obviously the limit beyond 
which the operation would be useless ; for although the head is caught in the 
bitemporal diameter a little in front of the biparietal diameter, the base must 
be exposed in its full width to the narrowed strait. Even if the side of the 
head be indented by the promontory, no important degree of canting or 
obliquity can be counted upon. But if the head should be undersized or 
unusually plastic, there is a fair prospect of the child being drawn alive 
through a conjugate diameter measuring 3 inches. Generally, however, 
from 3.25 inches to 3.50 inches, or a little more, is the working range for a 
child at term. The great majority of those who advocate the operation insist 
upon this amount of space. It is important to have a fair sacro-cotyloid 
diameter on one side, for if the ileo-pectineal margin of the brim incline 
rapidly backwards, the occiput will not find room. 

Velpeau, Chailly, E. Martin, and others advise the operation in cases of 
unequally contracted pelvis where there is more room on one side than on 
the other, when the occipital end of the head is not already engaged in this 
larger side. To determine which side of the pelvis is the larger, attention to 
the following points will help: (1) If the woman walks straight, and the 
legs are of equal length, the defect in symmetry will be slight, but the pre- 
sumption is that the right side is the larger; (2) if the woman has one hip 
affected, or one leg shorter than the other, the opposite side of the pelvis will 
be the larger; (3) the two half-circumferences of the pelvis externally from 
the crest of the sacral spine to the symphysis pubis may be measured and 
compared ; (4) the hand in the pelvis may estimate the relative space in the 
two sides. 
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The cervix uteri should be dilated enough to admit the fingers pointed in 
a cone, and dilatable enough to yield readily under the extraction of the 
trunk. In this, as in most cases where the head cannot press fairly upon 
the cervix, spontaneous dilatation is tedious. The hydrostatic bags render 
especial service. The membranes should be intact,- or there should be enough 
liquor amnii present to admit of easy turning. 

The contraindications are: (1) A conjugate diameter narrowed to less 
than 3 inches ; (2) firm contraction of the uterus round the child, balling it; 
(3) impaction or very firm setting of the head in the brim of the pelvis ; (4) 
marked exhaustion or prostration of the mother; (5) death of the child.^ 

The Operation. — As the conditions postulated admit of bipolar action, it 
is important to avail ourselves of it. If exploration satisfy us that the pelvis 
is symmetrical, we turn according to the ordinary rules. Exti'action should 
be gentle and slow until the breech is delivered. So long as the cord pulsates 

Fig. 221. 




A MODE OF EXTRACTIXO HEAD UBLAYKD IX COXTHArTEI) BltlM. (R. B.) 



do not hurry ; but if the pulsations flag, lose no time in liberating the arms. 
The pelvic contraction makes this a little more difficult than under ordinary 
circumstances. As soon as the arms are liberated the real diflSculty begins : 
the extraction of the head. Sometimes the head is delayed by being encir- 
cled by the imperfectly dilated os uteri. This is an unfortunate complication, 
since compression at this point is likely to stop the circulation in the cord. 
It is above all things necessary to draw at first as much backwards as pos- 
sible so as to make the head revolve in Barnes's curve (a e, Fig. 227) until 
it has cleared the strait, when it enters Carus's orbit, c d. Traction is eflfected 
by holdino- the legs with one hand and the nape of the neck with the other. 
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Commonly, the force thus obtained, aided by pressure from above upon the 
fundus, is enough, but sometimes more is wanted. This is obtained by cross- 
ing a fine napkin or silk handkerchief over the neck, bringing the two ends 
in front of the chest and drawing upon them, as in Fig. 227. 

When the pelvis is unequally contracted, the object is to throw the big or 
occipital end of the head into the more roomy side of the pelvis. E. Martin 
describes three modes of effecting this : 

1. A suitable position of the woman is secured. Let her lie on that side to 
which the forehead is directed. The fundus uteri will gradually sink with 
the pelvic end of the child to this side; the spine draws the occiput to the 
opposite side of the pelvis, and the forehead sinks more deeply towards the 
brim. 

2. The forceps is a means of releasing the posterior transverse diameter 
of the head when imprisoned in the pelvic conjugate. This explains the 
frequent easy extraction when a little traction has been made. Martin 
admits that we must not be sanguine as to the success of this plan. We 
must be prepared to perforate if there be evidence of exhaustion. 

3. Turning by the Feet. — How is this to be done? In consequence of the 
well-known law, that in complete foot presentation the foot that is brought 
down always comes under the pubic arch, if the foetus is not abnormally 
small or the pelvis too large, if we draw down the right foot, the child's back, 
and therefore its occiput, will come into the right half of the pelvis, and 
vice versa. If, therefore, the right half of the pelvis is the larger, seize the 
right knee ; if the left side is larger, seize the left knee. 

Hohl and Strassmann doubt the possibility of securing this result. If it 
happens, it does so by accident. We believe the rule and practice are good 
and feasible, but the success of the operation is not necessarily imperilled 
even if the occiput should fall into the narrower half of the pelvis. We 
have saved children when this has happened, and Strassmann relates some 
striking cases in proof of this proposition.^ 

If, after all, the forceps and turning fail, we fall back upon craniotomy. 
There is no great difficulty in perforating the after-coming head. The child's 
body is drawn well over to one side by an assistant, so as to facilitate the 
access of the operator's guiding fingers and the perforator to the head. The 
best place to perforate is in the occiput, but if that part be not easily struck, 
the perforator may be run up through the base of the skull. An opening 
into the cranium being made, the crotchet is passed in, and the discharge of 
brain facilitated. Then resuming traction on the cord cautiously, the skull 
will probably collapse enough to pass easily. If not, the cranioclast, or the 
cephalotribe, must be had recourse to. If the forceps or turning have been 
tried at the proper time, before the patient is exhausted, retrieval by the 
secondary operation of craniotomy may be confidently expected. 

General Appreciation of the Operation. — For some years Eobert 
Barnes, although possessing a far better forceps than Simpson's, accepted the 
teaching of this great master, and gave the preference to turning. This was 
advocated in the "Obstetric Operations" (1876). Subsequent experience of 
his own, and the independent experience of Fancourt Barnes, especially with 
the axis-traction forceps of Aveling and Tarnier, have compelled him to 
revise the opinion expressed in that work. We have arrived at the conclu- 
sion that generally the forceps is to be preferred ; and that in those cases in 
which the feet have come first, either spontaneously or after turning, still 
delivery of the after-coming head by the forceps is preferable to dragging 
the head through by the hands. The forceps should be tried first ; and it is 
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all important to use the axis-tractiou forceps. Having brought forth living 
children by this instrument from women who had lost children by turning 
or with ordinary forceps, we cannot doubt its superiority. The axis-tractiou 
forceps, thus extending the domain of the forceps, pari passu lessens the 
domain of turning. This is a crucial test of the value of the axis-traction 
forceps. 

The Dangers to Mother from Turning. — These may be summed up 
thus: (1) In cases free from disproportion, in which bipolar turning cau be 
effected without difficulty, the danger is small. (2) The danger rises when 
liquor amnii has escaped, and persistent action of the uterus has set in. 
Exhaustion, rupture of the uterus, sloughing of the vagina, injury to the 
bladder, may be apprehended. (3) The danger rises still higher if, in addi- 
tion, there be marked contraction of the pelvis, or the head be large and not 
plastic. In these cases force in passing the head may rupture the uterus or 
vagina. 

Dan(;ers to the Child. — The dangers to be apprehended are : (1) 
Asphyxia from compression of the cord ; (2) from dragging in extraction 
before the cervix is dilated ; (3) from dragging in a vicious direction, entail- 
ing dragging on the neck, the cervical articulations may give way ; (4) from 
rotating the child on its long axis the neck may be twisted ; (5) from com- 
pression and laceration of the brain or its vessels during extraction ; (6) 
from direct pressure upon the placenta between the child's head and the 
uterus asphyxia may result. The same result may happen from uninter- 
mittent uterine contraction arresting the utero-placental circulation. 

We do not attempt numerical estimates of mortality, for reasons similar 
to those stated in reference to statistics of mortality from forceps. The sources 
of fallacy are too great to justify the attempt. 
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embryotomy: indications for; pelvic distortion; disproportion between 
head and pelvis ; the operations ; craniotomy ; cephalotripsy ; lami- 
nation of head. dangers attending embryotomy. 

Reluctantly passing from the conservative operations of the forceps and 
version, we turn perforce to the sacrificial operations of erabryotoniy, in 
obedience to the peremptory law which enjoins us to sacrifice, if need be, the 
child in order to save the mother. Coming after the forceps and turning, 
craniotomy stands before the Csesarean section — an operation which, although 
conservative in design, is so dangerous to the mother that it is held better to 
avoid it by sacrificing the child. 

The motive of the operation is to save the mother by reducing the child's 
bulk to such dimensions and other conditions that it may be delivered with 
the least possible injury to the mother. One form of embryotomy has been 
described in the chapter on " Version," namely, spondylotomy and decapita- 
tion. The form which specially demands attention now consists essentially 
in reducing the bulk of the cranium, this part presenting. Hence the term 
craniotoviy. 

Analysis of the Operation. — Craniotomy consists of several successive 
operations or acts, as: 1. Perforation of the skull. 2. Excerebration. 3. 
Extraction, simple : (a) by crotchet ; (6) by cranioclast, or extraction after 
crushing down the cranium by removing portions of the cranial vault by the 
cranioclast, by the cephalotribe ; (c) by lamination ; (c?) by breaking up the 
base of the cranium by the basilyst. 

The Indications for the Operation. — These may be classed in three 
orders : 

A. Dystocia from such contraction of the pelvis as will not give passage 
to a live child, or even a dead child, when the forceps and turning are ex- 
cluded or have failed. 

B. Cases where obstruction is due to the child. 

C. Cases where the woman is in danger, rendering it expedient to deliver 
as speedily as possible, and where craniotomy offers the quickest relief and 
involves the least violence to the woman. Some cases of hemorrhage, of 
convulsions, great exhaustion, rupture of the uterus, and generally where, 
prompt delivery being indicated, the cervix uteri is not sufficiently dilated 
or dilatable, or extreme spastic rigidity not admitting of conservative opera- 
tions. In cases of atresia, cicatricial, or from malignant diseases of the 
cervix or vagina ; also in cases of dystocia, the child being dead. Under 
this order may also be classed obstruction from tumors (see p. 748). B and 
C have been pointed out in the opening section on " Dystocia" (see p. 775). 

A. Dystocia from Pelvic Distortion. — Craniotomy finds its application 
where labor at term is obstructed from pelvic contraction, the conjugate 
diameter ranging from 3.25 or 3.50 inches as a maximum, to 1.75 or i.50 as 
a minimum. If labor occur at seven months, the operation may be available 
in contraction to 1.50 inches or a little less. F. Ramsbotham held that a 
full-grown child might be extracted through a pelvis measuring 3 inches in 
the lateral, and two inches, or even 1.75 inches, in the conjugate diameter. 
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And since his time the instruments and methods of reducing the child, and 
of extracting it, have been materially improved. 

Still it is very difficult to set exact limits to the operation on the sole basis 
of pelvic distortion. We may determine this factor with some approach to 
precision ; the other factor, the properties of the foetus, and, we may add, the 
skill of the operator, cannot be determined. Nor can the history of a given 
patient's previous labors, valuable as this often is, be always trusted. It 
would not be right to assume that because a woman has been delivered on 
previous occasions by the natural powers, by forceps, or by turning, it is 
therefore unnecessary to resort to craniotomy. It is, indeed, a strong reason 
to pause and examine carefully. It is a matter of experience that some 
women bear children with increasing difficulty. This may be from two 
causes: (1) Advancing pelvic distortion; (2) increasing size of the child. 
We can affirm the reality of the first cause from repeated observations. We 
have histories of women whose first labors have been natural, and whose 
succeeding labors exhibited difficulties increasing in accelerated ratio, rising 
from the forceps to turning and craniotomy. The second cause may be inde- 
pendent of or aggravate the first. The observation of D'Outrepont, that in 
women whose first children were small, subsequent ones became bigger and 
bigger, has been verified by recent researches. 

B. Hydrocephalus is a rare but decided indication. The condition may 
be recognized by the slow, ineffective labor ; the expansion of the head- 
globe, only a segment of it entering the pelvic brim ; the bulging of the 
scalp like a bag of membranes under the uterine contractions ; the widely 
separated bones by broad membranes; the loose bones. After perforation 
the scalp feels " like a bag of bones." 

C. Cases where indications arise from the state of the mother need no 
particular description here. 

The Operation. — An important question is. At what stage of the labor 
shall we begin? As most of the dangers flow from exhaustion, it is obvi- 
ously proper to begin as soon as the indication for the operation is clear and 
the conditions admit of its being fairly carried out. On the Continent, espe- 
cially, it is still urged by some that we should wait until the child is dead. 
If it be admitted, and the conditions of the case involve these postulates : 
(1) that the child cannot come through alive, (2) that the operation is under- 
taken in order to save the mother, waiting till the child is dead is opposed 
alike to reason and to humanity. It seems a refinement of casuistry to 
distinguish between directly destroying a child, and leaving it exposed to 
circumstances which must inevitably destroy it ; and it is risking the very 
object of our art to wait for the lingering death of the child until the mother's 
life is also imperilled. 

There is no need to wait for the far advance of labor. It is rarely desir- 
able to wait long after the rupture of the membranes. It would, in many 
cases, be useless to wait until the full dilatation of the cervix uteri. It is 
one of the necessary results of contracted brim that the cervix uteri dilates 
slowly and imperfectly. The head-globe, resting by two points of contact 
on the contracted brim, cannot bear upon the cervix. It is, therefore, often 
rio-ht to perforate when the cervix is open enough to admit two or three 
fingers. When the head collapses and comes down into the pelvis it bears 
upon the cervix, which then gradually yields. 

Althout^h it is a good general rule to perform every operation as early as 
the indication for it is clearly recognized, it is not expedient, in minor degrees 
of contraction, to arrive too quickly at the conclusion that perforation is 
necessary Time and opportunity should be given to Nature. The head 
may be small and plastic, and occasionally even a full-sized head will, under 
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continued action of the uterus, become so moulded as to admit of delivery 
either spontaneously or by aid of the forceps. 

The Operation : Preliminary Proceedings — Empty the bladder and rectum ; 
place the patient in the left lateral or in dorsal posture. Ansesthesia is rarely 
desirable before the stages of fixing the cephalotribe and extraction begin. 

First Act : Perjoratioyi. — This is the first step in all operations for lessening 
the bulk of the head. The necessary condition for full collapse of the cranial 
bones is that the support given by the brain and the integrity of the cranial 
vault should be broken down. The skull, unbroken, and full, is all but in- 
compressible. By great expenditure of force and time some amount of 
moulding, but no diminution of bulk, can be obtained. Powerful forceps 
and even cephalotribes may be bent in the attempt to crush in the head ; 
whereas, break the arch of the cranial vault, allow the contents to escape, 
and a very moderate compression by instruments, and even the natural 
forces, will cause collapse, more or less complete. Besides, more room is 
requii-ed if we apply the cephalotribe to the unbroken head. This argument 
is rendered necessary by the fact that some obstetrists still practise cephalo- 
tripsy without perforation. 

A final exploration should precede perforation. The left hand of the 
operator should be passed into the pelvis, under ansesthesia if necessary, so 
as to explore thoroughly the shape and dimensions of the pelvis and the rela- 
tions of the head and cervix uteri. Three points should be clearly made 
out : (1) The projection of the promontory, which in extreme cases has been 
mistaken for the head ; (2) the outline and position of the head ; (3) the os 
uteri should be well defined. The finger passed inside the cervix should be 
made to sweep all round the circumference of the head. Thus we shall 
define precisely the point to strike with the perforator. 

The point selected is that which presents most centrally. An assistant 
should support and fix the head upon the pelvic brim, so as to obviate the 
retreat or rolling of the head under the impact of the perforator. It is also 
necessary to take care that the instrument strike the skull perpendicularly. 
Sometimes, in cases of great deformity, the uterus is so twisted from its 
normal direction that reposition is necessary before the os can be brought 
near the centre of the brim to allow of safe perforation. 

Taking Oldham's perforator in the right hand, two fingers of the left hand 
are passed up to the head, keeping the os uteri at their back ; the instrument 
is then run up in the groove formed by the fingers. The point having struck 
the spot selected, the perforation is effected by a movement combining boring 
and pushing. When the skull is pierced, push the blades in up to the 
shoulders; then open the blades to enlarge the aperture, turn the handles at 
right angles to the first position, and open the blades again, so as to make a 
free crucial opening. This breaks the continuity of the cranial arch ; it 
allows free discharge of the cranial contents, and ample entry for the 
crotchet or blade of the cranioclast. 

Now you may wait awhile, to afibrd opportunity for spontaneous com- 
pression and collapse, or you may at once pass in the crotchet. This should 
be passed in as deeply as possible and moved freely round in all directions, 
to break up the tentoria and brain. This proceeding greatly facilitates the 
evacuation and collapse of the skull. This is excerebration. 

If the disproportion is not great, and the patient's powers are good, it 
commonly happens that uterine action sets in as soon as the bulk of the head 
is a little diminished. The resulting compression and propulsion may suffice 
to expel the child. It seems as if Nature resumes work as soon as she realizes 
the fact that it can be done efficiently. Reasonable opportunity should be 
given for the spontaneous process. 
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Should no advance be made, the case falls into the second order, and we 
must proceed to artificial compression of the skull, and next to extraction. 

Second Act. — Extraction may be accomplished in several ways : (1) By the 
crotchet. The proper use to which the crotchet should be applied is that just 
described in excerebration. It was long used in this country for extraction ; 
but it has, we trust, been generally abandoned for the cranioclast and the 
cephalotribe. The objections to the crotchet are serious : It gives a very 
weak hold of the skull; it is apt to tear off a bit of bone or scalp, and the 
hold is lost; it is apt in slipping to tear the mother's soft parts; and, lastly, 
it is only capable of extracting the head in those minor cases of dispropor- 
tion, in some of which it might be doubted whether craniotomy was neces- 
sary. But since a good cranioclast or cephalotribe may not be at hand, the 
mode of using the crotchet must be described. The fingers of the left hand 
guide the end of the crotchet into the hole in the skull. Two fingers are 
then passed up outside the skull to serve as a guard and support to the sharp 
point of the crotchet, which is fixed into the bone inside. The part first 
seized by the crotchet is not, perhaps, very important, since if there be any 
great resistance the part will be broken away, and a fresh hold must be 
made. This may have to be repeated several times, pieces of the parietal, 
occipital, or frontal bones being successively torn out. Whenever a piece of 
bone is detached, it is wise to remove it altogether. This may generally be 
done Avith the fingers. By and by — for the process is apt to be tedious — 
when the cranial vault is much broken up, if a good hold can be got in the 
occipital bone or in the foramen magnum, collapse of the skull takes place, 
and extraction is successful. In very difficult cases, when the vault is well 
broken up, it is better to take hold in the orbital region, fixing the point of 
the crotchet either inside the skull under the sphenoid on one side of the 
sella turcica or in the eyeball. In this way the base is brought into the 
brim edgewise. 

2. Extraction by Turning. — When the cranial vault is broken the bones 
will readily collapse if the skull be drawn through the contracted brim base 
first. The torn scalp during extraction is drawn over the jagged edges of 
the bones. The child, being dead, does not always lend itself readily to 
turning. It may be necessary to pass the hand into the uterus, which is 
moulded on the child, and through a brim so contracted as to oppose con- 
siderable difficulty. Turning, however, must be regarded as a valuable 
resource in emergency. 

3. Extraction by Cranioclast.— This is generally preferable to turning. 
The use of this instrument is twofold : it will seize and extract the head ; it 
will seize and remove portions of the cranial vault. The first use is adapted 
to minor degrees of disproportion ; the two uses combined may effect delivery 
in extreme disproportion. What part of the vault is best to seize? If the 
head is found to collapse, and the disproportion is not great, it is enough to 
seize the forehead, which, being generally directed to the right ilium, is the 
easiest to seize. But if there is any great difficulty, it is generally better to 
quit the forehead and seize by the occiput. The head will not come down 
well, face presenting, unless the vault and occiput are in a condition to be 
crushed in against the base. In this proceeding, compression of the skull is 
effected by its being drawn through the narrow passage formed by the soft 
parts supported by the pelvis. The head must, therefore be ductile enough 
to admit of the necessary compression and elongation. If the skull be too 
unyieldino- or the passages too small for this process, a totally different prin- 
ciple must guide us. Portions of the vault must be removed, and then we 
get the most remarkable advantage. 

Osborn contended that by canting the base of the skull, so as to bring it 
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edgewise into the brim, it was quite possible to deliver a full-si^ed child 
through a conjugate diameter measuring an inch and a half only (Fig. 228). 
Burns came to the same conclusion, and showed that by reducing the skull 
to its base, and bringing it through as in face presentation, nothing \yas 
opposed to the conjugate but the distance from chin to orbital plates, which 
is rarely much more than an inch. This subject has been investigated by 
Braxton Hicks.^ Having removed the calvarium, he grapples the orbit with 
a small blunt hook ; the hook is hard, the stem soft, so as to admit of easier 
adaptation. The face is then drawn gently down, turning the chin forwards, 
as occurs in face-labors. A fresh hold in the mouth or under the jaw is then 
taken for traction. 

4. The Author's Method— We prefer the cranioclast. The proceeding we 
practise is as follows : Pass the inner or small blade into the cavity of the 



Fig. 228. 




EXTRACVTON BY BaRNES'S CrANIOCI.AST, AFTER PIPKINO OFF VAVLT OF CRANIUM. (R. B.) 

A. Projecting proinoutory of sacrum. ('. Tip of coccyx. 

skull ; then the outer blade is adjusted between the portion of bone to be 
removed and the scalp. Then a considerable piece of parietal or occipital 
bone being seized, by a sudden wrench is broken, and then cautiously twisted 
off and brought away under the guidance of the left hand or fingers in the 
vagina. If the distortion is not extreme, it may be enough to break away 
two or three pieces, say an angle of each parietal and of the occipital. This 
destroys the arch of the calvarium ; the remains of the walls then easily fall 
in upon the base, forming a flat cake or disk, when the head comes to be com- 
pressed in the chink of the brim. When enough bone has been taken away 
to admit of this flattening in, the blades of the cranioclast are made to seize 
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to crush in the frontal bones, and to secure an unyielding hold. The crinio- 
clast, in fact, here acts like the cephalotribe, possessing the advantage of 
taking up less room. Then traction is made first in Barnes's curve. As the 

ace descends it tends to turn chin forwards, and this may be promoted by 
turning the handles of the instrument. It is not necessary that this turn 
should take place, for the case differs entirely from that of the normal head. 
Ihere is no occiput to roll back between the shoulders. The head comes 
through flat like a disk. 

If the pelvic contraction be very decided— say 2.5 or 2 inches or under 
—it will be wise to take away the greater part of the frontal, parietal, squa- 
mous, and occipital bones before extraction. By this proceeding delivery 
can be effected in all but the very extreme degrees of contraction. We are 

Fig. 229. 





Extraction bv Barnes's Cranioot.ast, after removing bones of cranial vault. Seen in section. (R. B.) 

convinced that it competes successfully with cephalotripsy for the credit of 
averting CjBsarean section. 

5. Delivery by Cephalotripsy. — The cephalotribe takes more room than the 
cranioclast, and, therefore, in some cases the cranioclast or the basilyst is to 
be preferred. Nevertheless, cephalotripsy possesses considerable special 
advantages, and may lend much help to other proceedings. 

The Poxoers of the Cephalotribe. — The essential point is that it shall be able 
to compress and crush down the remains of the calvarium upon the base of 
the skull, so as to bring the flattened skull to the condition of a disk that 
shall pass through the pelvic chink. A secondary property is that of holding 
during extraction. The cephalotribe, then, is a reducing and an extracting 
instrument. Most of the French and German models are unnecessarily bulky. 
The requisite force can be obtained with less size and weight of metal. Having 
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worked with Simpson's, Kidd's, and Braxton Hicks's instruments, we have 
recognized the importance of a slight pelvic curve which Hicks's possesses ; 
but we find the blades too short to seize the head above the brim. All the 
difficulties seem overcome in Fancourt Barnes's cephalotribe (see " Arma- 
mentarium," Fig. 175). It has a slight pelvic curve, sufliciently long and 
powerful blades, and the special advantage of the perineal or Aveling's curve. 
The advantage this gives in traction can hardly be appreciated except by 
those who have had comparative experience. The facility gained by axis- 
traction is very marked, and by so much is the risk of bruising the mother's 
struct ur6S IcssBUGci. 

The action of the cephalotribe, applied to the perforated head, is partly 
to crush the base, imparting greater plasticity ; then the base is tilted edge- 
wise, and the skull is flattened down by squeezing the squamous and parietal 
bones on to the base (see Fig. 230). 

Fig. 230. 




Fantourt Barnes's Axis-tractio.n Cephai.otribe, atpliep. 

It is sometimes held, and still taught, that the cephalotribe acts by crush- 
ing up the base of the skull — that is, by breaking into pieces the solid disk 
formed by the sphenoid, temporals, and basilar process of the occipital bone. 
This is an error. The moment the disk is seized by the blades of the cepha- 
lotribe, it tends to cant over and lie flat between the blades, the loose bones 
of the calvarium being crushed down upon it. Seizure and compression of 
the base so accurately as to secure crushing it up is almost a mechanical 
impossibility. The slightest inequality of seizure on the two edges, the 
slightest inequality of force, will necessarily entail canting. It is to obviate 
this and insure crushing the base that the basilysts are contrived. For this 
purpose Goyon and A. R. Simpson begin by perforating the base. 

Ingenious and efiJective as these proceedings undoubtedly are, we cannot 
regard them as superior in safety or effectiveness to the process of cephalo- 
tripsy as we have described it. By this process, the head can commonly be 
so flattened as to allow the blades almost to meet ; and as the instrument 
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then measures only 1.5 inches, the obstacle is reduced to that degree. It 
is generally desirable to repeat the crushing, which is done by taking a fresh 
hold in a different direction, and then compressing again. This increases 
ductility. 

The 'Operation. — The patient may lie on the left side or on the back. The 
head is perforated as already directed. The rules laid down for the long 
forceps will generally apply to the adjustment of the blades of the cephalo- 
tribe. The lower or posterior is passed first, guided by the left hand, passed 
well into the pelvis if possible. This blade is passed along the hollow of the 
sacrum until the point approaches the brim and touches the head-globe ; 
then the handle is raised, and the point, turning into the left ilium or to the 
left sacro iliac joint, travels over the head. It is passed high up, for the 
point of the instrument must get beyond the base of the skull. This blade 
being in situ, the second or anterior blade is introduced also at first in the 
sacral hollow, crossing in front of the first blade. When the point approaches 
the brim, the handle is lowered and carried backwards, and the point rises 
over the head-globe into the right ilium, or opposite the right cotyloid cavity, 
when it falls into apposition with the first blade. Being locked, the screw is 
turned slowly and steadily, the hand in the vagina taking note of the work 
done. If spicula of bone crop up out of the scalp, they should be picked away 
by the fingers or the cranioclast. When the head is crushed in the direction 
first seized, the instrument may be used as a tractor. If there be any marked 
resistance, it is better to take off the blades, to reapply them in the opposite 
direction, and repeat the crushing. This much increases ductility. Then 
rotate the head by turning the handles about a quarter of a circle, to bring 
the flattened head into rotation with the transverse diameter of the brim 
before extracting, so as to bring the head, flattened like a disk, to enter the 
chink of the inlet of the pelvis. It is not, indeed, always necessary to give 
this rotation. The necessary adaptation may take place spontaneously. 
Extraction in the direction of the pelvic axis is thus made, taking care to 
allow time for moulding and for the dilatation of the cervix uteri, vagina, 
and vulva. 

When the head is extracted, there may be some trouble with the shoulders 
and trunk. The shoulders will generally be disposed obliquely in the brim 
— that is, one will be anterior to the other. By keeping up axis-traction on 
the head backwards, the anterior shoulder will be brought a little down, so 
that a finger or a blunt hook or crotchet can be fixed in the axilla to pull it 
through. When this is done, the head is dragged down forwards, so as to 
enable the same manoeuvre to be repeated with the posterior arm. If this 
cannot be readily done, it is a good plan to crush in the chest with the 
cephalotribe. In extreme cases it is sometimes useful to use both cephalo- 
tribe and cranioclast. For example, the cephalotribe having crushed and 
seized the presenting part, and served to draw it down to a certain extent, 
the instrument may slip a little, or the foetus may show signs of giving way 
above the point gripped. The craniotomy forceps may then be made to take 
a fresh hold at a higher point. 

If turning has been practised after craniotomy or cephalotripsy, the arms 
fall in upon the crushed head, and offer no serious obstruction. 

To avoid the ghastly sight of the mangled head, a napkin should be 
wrapped round it as soon as it is born. 

In this country, when good instruments for embryulcia were unknown, it 
was the practice to leave the head after perforation to be gradually moulded 
and expelled. Pajot' advocates an analogous proceeding, which he describes 

• Preface to the French edition of Robert Barnes's "Obstetric Operations." 
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as "cephalotripsie repetee sans tractions." He first crushes in the base by 
one operation, and he then gently tries to eifect a slight rotation of the in- 
strument, so as to bring the crushed sides of the head into relation with the 
contracted inlet. If there is any cesistance he desists, and leaves the case 
for two or three hours for the uterus to mould the crushed head to the brim. 
He then repeats the crushing, and again gives two or three hours to Nature. 
One or two crushings suffice for the trunk. Chiara gives a good case in 
illustration. Pajot places this method in distinct competition with Csesarean 
section. His cases lend weight to his recommendation. But we cannot help 
thinking that the operation may and generally ought to be completed at one 
sitting. The head expands again to a considerable degree when the cephalo- 
tribe is taken off. And waiting upon Nature may be to invoke exhaustion. 

Delivery by Lamination. — To overcome the obstacles opposed by the unyield- 
ing base of the skull and the bulk of the cephalotribe, various other modes 
of reducing the skull have been devised. The general aim of these is to 
cut the skull in slices or pieces. Hence the term " lamination." One of the 
first of these contrivances is Van Huevel's foreeps-satv. It was introduced in 
1842. It is a distinctive feature of the Belgian school. Hyernaux rejects 
in its favor all crotchets and cephalotribes. The instrument has also found 
favor with Faye, of Christiania, and Billi, in Italy. It consists of long 
powerful forceps with the pelvic curve, the blades of which are grooved along 
the inner aspect in order to carry a chain-saw. When the head or other 
part of the child is seized by the forceps, this chain-saw is worked up from 
the point whence the blades spring by means of cross-handles attached to 
the two ends ; thus travelling up the grooves, the saw crosses the head and 
cuts through it. For extraction Van Huevel contrived a pair of forceps 
toothed on one blade. 

The objection to this instrument is its bulk. This renders it difficult or 
impossible to apply when the conjugate is reduced to 2 inches, or even to 
2.5 inches. The blades must be got to lock accurately in order to work the 
saw. Obstruction to these degrees can be more easily overcome by perfora- 
tion and the cephalotribe or cranioclast. 

Delivery by Robert Barnes's Method by the Wire-ecraseur (1869). — The 
difficulty of finding room for the cephalotribe in extreme distortion led the 
senior author to adapt the wire-^craseur to lamination. Nothing can take 
up less space than a wire. It is desirable, but not necessary, first to per- 
forate. It further facilitates the operation to twist off a portion of the 
parietal bones by the cranioclast. The wire-loop thus buries itself more 
readily in the skull, a smaller loop is required, and it cuts its way through 
the base more readily. If the sphericity of the globe is not first destroyed, 
the wire-loop is apt to glide off the head, seizing only the scalp when the 
screw is Avorked. The crotchet is next passed into the hole made by the per- 
forator, and held by an assistant so as to steady the head (see Fig. 231). A 
loop of strong steel wire is then formed, large enough to encircle the head. 
The elasticity of the wire permits of the loop being compressed by the 
fingers, so as to make it narrow enough to slip through the cervix and the 
chink of the pelvic brim. The loop is thus guided over the crotchet to the 
right side of the uterus, where the face lies. The compression being removed, 
the loop springs open to form its original ring; this is guided over the 
anterior part of the head as in Fig. 231, b. The screw is then tightened ; 
instantly the wire is buried in the scalp. Here is manifested a special 
advantage of the operation, the whole force of the necessary manoeuvres is 
expended upon the foetus. There is no outward pressure upon the mother's 
parts, which to some extent is inevitable with the cephalotribe or Van 
Huevel's forceps-saw. When the anterior or posterior segment of the head 
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is seized in the wire-loop, a steady working of the screw cuts through the 
head in a few minutes. The loose segment is then removed by the cranio- 
clast. 

In minor degrees of contraction, the removal of one segment is enough 
to enable the rest of the head to be extracted by the cranioclast. But in 
cases of extreme distortion it is desirable still further to reduce the head by 
taking off another section. This is best done by reapplying the loop over 
the occipital and end of the head, as seen in Fig. 231, a. It thus accom- 
plishes what the cephalotribe does not ; it breaks up the base of the skull. 



Tig. 231. 




Showing Robert Barnes's opERATrox of Lamination by the Ecrasei r. 



The small part of the skull still remaining attached to the trunk offers no 
obstacle. It serves as a hold for traction. The cranioclast seizes it firmly, 
and the delivery of the trunk is proceeded with. If the child be well devel- 
oped, this task will require considerable skill and patience. An assistant 
draws steadily on the cranioclast, directing traction to one side so as to bring 
a shoulder into the brim. The operator then hooks the crotchet into the 
axilla, draws it down, and with strong scissors amputates the arm at the 
shoulder. This proceeding is then repeated on the other arm. Room is 
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then gained to deal with the thorax. This is then perforated. One blade 
of a strong scissors is passed into the aperture ; the ribs are then cut through 
in two directions. Then the thorax and abdomen are eviscerated by the 
crotchet, until the trunk is in a condition to collapse completely. This done, 
moderate traction will complete delivery. 

We have designed a proceeding by which the arms can be amputated even 
more easily. A curved tube, shaped like Ramsbotham's hook, may be made 
to carry a strong wire under the axilla; and the end being brought out and 
the tube removed, the wire can be attached to the ecraseur. This cuts 
through the limb with ease and security. Decapitation may be conveniently 
performed in the same way. Wasseige's crotchet is made on this principle 
to carry a cord. Pajot decapitates by a whipcord. Tarnier's method is car- 
ried out by an apparatus similar in principle to Van Huevel's, but much 
lighter and taking up less room. It consists of two branches or stems, one 
of which is curved to correspond with the sacral curve, the other is nearly 
straight. These branches carry a travelling chain-saw, which, like Van 
Huevel's, works from below upwards, so that the division of the skull begins 
below. Having cut through to the base, one can begin again, and so take 
out a wedge-shaped slice or section. 

Numerous other instruments have been designed. We may note those of 
Jacquemier, Wasseige, Van der Ecken, Stanesco, Pierre Thomas. They are 
figured and described in Charpentier.^ 

The Dangers and Mortality attending Embryotomy. — Certain 
injuries may be inflicted upon the mother : 1. The perforator has been known 
to lacerate the soft parts, and even to strike the promontory of the sacrum. 
2. Spicula of cranial bones may scratch or tear the soft parts. 3. The 
crotchet may slip and lacerate the soft parts. These accidents may be 
avoided. 4. The cephalotribe may bruise the soft parts. The risk of this 
may be greatly lessened by using the axis-traction instrument. 5. But 
serious evil is likely to result from deferring the operation too long — that is, 
until exhaustion has set in, and under a too-protracted operation in an un- 
suitable case. Long-continued dragging of the head upon a brim which it 
cannot pass, jamming the soft parts, especially at the two points of greatest 
projection, the promontory and the symphysis pubis, ends by stopping the 
circulation in the parts compressed, bruising them, actually grinding through 
them. Such injury, added to the shock and exhaustion, may be fatal. The 
soft parts at the vulva and perineum, greatly deprived of vitality, lose elas- 
ticity. They become livid or black from congestion, and break down or tear 
like wet brown paper. When the tissues have arrived at this point recovery 
is doubtful, and, if attained, sloughing, more or less extensive, ensues. It is 
a form of acute necrosis. 6. Long-continued pressure may cause mortifica- 
tion of a limited portion of the neck of the uterus. In the course of a few 
days a slough may be formed between the vagina and bladder, leading to 
vesico-vaginal fistula. 

It is impossible to determine the maternal mortality resulting from em- 
bryotomy. The causes of death are complex. The injuries attending the 
labor itself, the shock and exhaustion due to protracted unavailing labor, 
and the injuries done during the operations, are often inextricably mingled. 
The danger of injury of coarse rises with the degree of distortion, the imper- 
fection of the instruments, and the lack of skill of the operator. Thus we at 
last arrive at a point where the danger of embryotomy becomes so great as 
to raise the question whether the Csesarean section is not safer, and therefore 
to be selected. 

1 Traite Pratique des Accouchements, tome ii., 1883. 
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THE CESAREAN SECTION: GENERAL DISCUSSION; MORTALITY. INDICATIONS FOR: 
EXTREME PELVIC CONTRACTION, TUMORS, MALIGNANT DISEASE, WHEN MOTHER IS 
MORIBUND. THE OPERATIONS : SIMPLE, PORRO'S, L APARO-ELYTROTOMY, CESA- 
REAN SECTION PLUS REMOVAL OF OVARIES. CAUSES OF DEATH. APPRECIATION 
OF THE SEVERAL OPERATIONS. SYMPHYSIOTOMY, OR THE SIGAULTIAN OPERATION. 

The Ctesarean section is an operation by which the child is extracted 
through an incision made in the abdominal wall and the uterus. 

The Csesarean section occupies a doubtful place between conservative and 
sacrificial obstetrics. It is conservative at least in design. It is not neces- 
sarily fatal either to mother or child. If the operation could be done at a 
chosen moment, and so improved as greatly to increase the probability of 
saving the mother, then the already high probability of rescuing the child 
might turn the scale in favor of the Csesarean section, and against embry- 
otomy. Unfortunately, art has not yet reached this point. The mortality 
to mothers from Csesarean section is still so great, whilst that from embry- 
otomy in fitting cases is so small, that we are unable at present to raise the 
Ctesarean section to the rank of an elective operation. It is impossible to 
attain accurate data for estimating the risk to life caused by the Ctesarean 
section. It is certainly so great that no one undertaking it can reckon with 
any confidence upon a successful result. Pajot says ^ : " This operation has 
cost the lives of all the unhappy women who have undergone it in Paris, 
since the beginning of this century. And it is still practised ! " For a hundred 
years there had not been a recovery after a Caesarean section in Vienna. In 
Italy the old operation was almost always fatal. Chiara said that out of 
sixty-two cases operated on by Porro, Lazzati, Billi, and himself, only three 
recovered. Probably these figures give too gloomy a view. We have spent 
much labor upon general medical and obstetrical statistics, and have arrived 
at the conclusion that nothing is more untrustworthy or more misleading. 
We have, therefore, abstained, from encumbering this work with statistical 
tables. Those who take an interest in this mode of obscuring a clinical ques- 
tion will find material in Churchill and Charpentier. We will simply here 
reproduce from Schroeder a summary, drawn up in 1874, of Mayer's results 
of the operation in England, Germany, France, I3elgiura, Italy, and America. 
1605 operations gave 54 per cent, recoveries. The proportion of recoveries is 
certainly not understated. And yet it is but fair to point out ihat it is not 
less certain that many deaths, occurring after Coesarean section, were due to 
causes acting before the operation was performed, and only secondarily to 
the operation itself. Like things only should be compared. Rightly to 
estimate the mortality from Cesarean section, we must weigh those cases only 
in which the operation was done at a selected time, and which were uncom- 
plicated with other dangerous conditions. 

To what extent is the terrible risk encountered by the mother balanced by 
the saving of infant life? This question does not admit of a precise answer, 
Keyser says the infant mortality is 30 per cent. ; and this figure does not 

1 Preface to Kobert Barneses " Diseases of Women " (1875), French edition. 
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include the infants dying within a few days. Scanzoni ascertained the fate 
of 81 children out of 120 operations performed between 1841 and 1853; 53 
children, or 60 per cent., were born alive. The mortality is certainly greater 
than in ordinary labor. Nor are we entitled to weigh infant life against 
maternal life. If the question be decided by the estimate formed of the 
relative value of the mother's and the infant's life, the answer must be in 
favor of the mother. If delivered by embryotomy her recovery is highly 
probable, and she may bear a living premature child hereafter. But the 
final argument is that it is the mother's inalienable right to be saved, even 
if that involve the sacrifice of her child. The operation is essentially one 
that is performed in the interest of the mother. It is an operation imposed 
by necessity, as the only means of effecting delivery. To accept it as one of 
election, it must be shown to be the best means of effecting delivery. 

We have seen that embryotomy is practicable with a reasonable prospect 
of saving the mother when the conjugate diameter is reduced to 1.75 or 2 
inches. The Belgian school, as represented by Hyernaux, admits the 
C^esarean section at 4 centim. = 1.5 inches. The opinions of older authors, 
who asked for 2.5 or 3 inches in the conjugate, must be taken with the 
qualifying allowance that they worked with defective embryotomy instru- 
ments. The improvements in these instruments, the limit of wlaich we believe 
is not yet reached, has reduced within narrower compass the necessity for 
resorting to the Cjesarean section. Some men still contend that embryotomy 
cannot safely be performed with a contraction below 2.5 inches. We submit 
that this argument is entirely subjective ; it applies simply to those who urge 
it. They cannot reasonably impose their own limit upon others possessed of 
greater skill. 

The Conditions that Render the Cesarean Section Necessary. 
— The most frequent condition is deformity with contraction of the pelvis. 
The operation is justified when the contraction is such that we cannot hope to 
deliver the child ^ej'mos naturales, whole or mutilated, without great danger to 
the mother. The degree of contraction at which this occurs may be stated 
generally at 1.5 inches and below; at the higher limit of 1.5 inches the 
Cjfisarean section comes into competition with embryotomy. But we may 
reasonably hope to carry the minimum to 1 inch. Cases may indeed 
occur in which a conjugate diameter of 2 inches may call for Csesarean 
section if the pelvis be much distorted, so that the diagonal and transverse 
diameters offer insufiicient compensation for the narrow conjugate. This is 
more especially the case when, as in osteomalacia, the cavity and outlet of 
the pelvis are also so contracted and rigid as to render the introduction and 
manipulation of instruments impossible. Extreme cases of rickets and 
spondylolisthesis sometimes render the operation necessary. 

Abdominal and pelvic tumors may render the operation necessary. The 
most common are uterine fibroids, dermoid cysts, and ovarian cysts. When 
these block the pelvis, impeding the entry of the child, and cannot be dealt 
with by pushing them up out of the way or by tapping, the Caesarean section 
may be the only alternative. And care should be taken to select this opera- 
tion when there is reason to apprehend bursting or other serious injury of 
the tumor if the child were dragged past it through the normal passages. 
Fibroid tumors of the lower segment or neck of the uterus constitute a strong 
indication. 

Dr. Sadler reported a case in which the operation became necessary from 
the pelvis being filled up with an enormous hydatid cyst springing from the 
liver. Cystic disease of the kidney might cause similar difficulty. 

In certain cases of extrauterine gestation complicating uterine gestation, 
the abdominal section may offer the best solution. ' 
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Malignant disease of the lower segment of the uterus may also call for the 
operation. Labor at term, involving, perhaps, laceration to an unknown 
extent, and certainly serious crushing of the morbid tissue, presents in most 
cases greater danger than Ctesarean section. 

If cancer invade the cervix, the surrounding tissues being still free — and 
the case may come under observation before the child is viable — there are 
three alternatives: (1) We may consider it most judicious to let things go 
on to term; or (2) the diseased cervix may be amputated by the wire- 
ecraseur, by galvanic cautery wire or the knife ; or (3) the entire uterus 
may be amputated through an abdominal section. Spencer Wells published 
a successful case.^ If the condition is first observed when the child is viable, 
the Csesarean section after the manner of Porro is indicated. 

Similar arguments apply to some cases of fibro-myoma of the uterus. 

Rupture of the uterus, as we have seen, is best met by the abdominal section. 
The like rule holds when there is atresia of the cervix uteri and vagina, 
which cannot without great danger be encountered by embryotomy. 

It is also indicated in some cases when the mother is in extremis, or even 
dead, in the hope of rescuing a living child. Intimately associated with this 
question is the length of time a child in utero may survive its mother. No 
precise answer can be given to this. The foetus in the lower animals will 
live some time if the ovum is not opened. It seems not improbable that a 
modified degree of placental circulation may continue for some little time 
after the mother's circulation has been stopped ; and it is certain that the 
foetus may survive for some little time in a state of asphyxia or suspended 
animation, capable of restoration on being brought into the air. Children 
have been extracted alive ten minutes after the mother's death. AVrisberg 
cites three cases of infants born enclosed in the membranes ; they lived — 
one seven minutes, and the two others nine minutes while thus enveloped. 
Brunton relates a case' of a seven months' child expelled in intact mem- 
branes, from which it was taken out alive after an estimated interval of 
fifteen minutes. 

The chance of rescuing the child by Csesarean section post mortem will be 
much influenced by the circumstances attending the mother's death. If she 
dies from phthisis or other exhaustive disease, it may survive some minutes. 
If she dies from hemorrhage or rupture of the uterus, the child's death is 
likely to precede that of the mother. 

The Csesarean section after death comes into competition with forced 
delivery per vias natura/es. Sometimes, if the cervix is dilated, the child 
may be extracted by turning as quickly as by Csesarean section. Turning 
has the advantages of being less likely to shock the friends, and it may be 
practised when the section Avould be rejected. The view that forced labor 
may be practised on the moribund has found favor in the Italian school. 
Belluzzi thus saved two children. Amongst Roman Catholics it is held to 
be imperative to deliver the child in order that it may be baptized. 

The Operations. — There are four varieties of the Ciesarean section: A. 
The Csesarean section simple. B. Porro's operation. C. Laparo-elytrotomy. 
D. CoBsarean section, plus the removal of the ovaries. 

A. The Cesarean Section Simple —Clnestions preliminary to the operation : 
What is the best time to select f It is assumed that the operation is unavoid- 
able. Sometimes all choice is denied us, or the range of time is very limited. 
The indications once recognized, it ought not to be delayed. It is a misfor- 
tune, tending fiitally to compromise success, to be obliged to operate when the 
structures that have to be wounded are so worn and injured that the power 
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of reaction and repair is seriously reduced ; when the blood is deteriorated 
by the products of nervous and muscular overwork. 

If the patient come under observation early in pregnancy, we have the 
double opportunity of inducing labor, avoiding the operation, and of selecting 
the time for its performance should it be unavoidable. Is it an advantage 
to operate during labor, waiting upon Nature to give the signal? It has 
been held that the epoch which Nature has fixed for labor presents the most 
favorable conditions for the process. The whole organism is better pre- 
pared. The uterine muscles having acquired full development, and contrac- 
tion having actually set in, it seems reasonable to anticipate that the wound 
made in the uterus will close better, and the processes attending delivery 
will be more safely carried out. Ludwig Winckel,] who has had great 
experience in the operation, says the most favorable time is the end of the 
second stage, when the membranes are ready to burst. He advises not to 
rupture the membranes. The escape of liquor amnii into the abdomen does 
no harm, and the extraction of the child is more easy if the membranes are 
kept entire until the moment of seizing the child. But, admitting spon- 
taneous labor at term to be a favoring condition, may not labor artificially 
induced be equally favoring? It has been argued that by operating before 
term, the uterus, taken at a period prior to the highest degree of degenera- 
tion of its muscular fibres, would heal better. This is a physiological error; 
the degree of fatty change in the mature uterus is no impediment to repair. 
There are too many examples of union after section by the knife, and even 
after rupture, to admit of a doubt as to the capacity of the mature uterus 
to repair itself. Then, on the other hand, clinical experience proves that 
the uterus is capable of complete repair at the seventh or eighth month of 
gestation. 

We may then very properly consider whether, assuming things to be equal 
quoad the uterus, there may not be other circumstances that may turn the 
scale in favor of premature delivery. In some cases such circumstances 
undoubtedly exist. 

The general conclusions may be summed up as follows : There are certain 
cases in which we have no choice of time ; we must operate on the instant 
emergency. There are cases, such as extreme distortion or malignant disease, 
in which — the induction of labor at a time to admit of delivery per vias 
naturales having passed by — it is better, in the interest of mother and child, 
to wait for the natural term of gestation. Looking at the probability of the 
operation proving fatal, it is clearly better to give the woman another month 
or two of life. 

Upon the whole, the best course is to select a time as near the natural term 
of gestation as possible. Shall we start the labor as a preparation for the 
operation ? The weight of reason seems to be in favor of operating upon a 
uterus in the act of labor. The first step, then, will be to pass up an elastic 
bougie into the uterus over-night, and to proceed to the operation next day. 
If the OS uteri is not open more than enough to allow a finger to pass, it will 
be useful to dilate it a little more with the caoutchouc bag, No. 2. This will 
probably excite further uterine action, and it will secure a free outlet for 
discharges from the uterus. 

The Ins TRUMENTS AND ASSISTANTS. — The instruments required are a 
catheter, a sharp bistoury, a bistoury having a blunt end, a director such as 
is used for ovariotomy, artery forceps and ligatures, needles, silk or catgut 
sutures for the uterine wound, the usual antiseptic apparatus and dressings, 
solution of perchloride of iron to arrest hemorrhage from the placental site, 
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a galv anic battery to excite uterine contraction, and a drainage tube. Assis- 
tants : A skilled assistant should stand on the side of the patient opposite to 
the operator. Another should be free to hand instruments and assist in 
sponging. The anajsthesia is, of course, entrusted to a special assistant. A 
nurse or two will complete the necessary staff. 

The Operation. — A. C-esarean Section Simple. — The patient is laid 
on a table on her back, head and shoulders slightly raised. The operator 
stands on the patient's right. The catheter is passed. If the case be one of 
osteomalacia, explore for the last time to ascertain if the pelvis can be opened 
up by the hand. 

It is desirable to determine by auscultation the seat of attachment of the 
placenta. Pfeiffer noticed that a peculiar thrill or vibration marked the seat 
of the placenta, and this sign may receive confirmation by feeling the part 
bulging a little on the uterine spheroid. 

The abdominal incision is then made in the linea alba from a little above 
the umbilicus to within two inches of the symphysis pubis. It is best extended 
upwards and downwards to the requisite extent by the strong ovariotomy 
scissors. Assistants support the abdominal wall on either side to prevent the 
escape of intestine. The uterus, being brought centrally to correspond with 
the abdominal incision, is incised in the middle line, sparing the fundus and 
lower segment as much as possible, as these parts are not so well adapted to 
contract, and large vessels are more likely to be divided. Circular fibres 
predominating near the cervix tend to make the wound gape. Winckel 
describes a manoeuvre very useful in guarding against the bulging of intes- 
tine. He gets an assistant to hook a finger of each hand in the upper and 
lower angle of the uterine wound, and, lifting them up, fixes them in contact 
with the corresponding ends of the abdominal wound. This shuts in the 
intestine effectually, and helps to prevent blood from running into the abdom- 
inal cavity. 

If the placenta is found directly behind the wound, the hand of the 
operator is insinuated between the placenta and the uterine wall, detaching 
it until the edge is felt. Then the membranes are pierced, and the child is 
seized by the feet. Sometimes in extraction the neck is tightly grasped by 
the uterine wound. If the constriction does not soon yield, it is better to 
extend the incision than to drag overmuch, or it may be best to deliver the 
head first. 

Removal of Placenta.— li the uterus contract and cast off" the placenta, the 
removal by hand is simple. But if the uterus remain flaccid, the peeling- 
off by the hand is sure to be attended by free hemorrhage. In this case it is 
better not to hurry this stage, but to wait a while, as we do after ordinary 
labor, to allow the uterus to recover power, and to excite it, if necessary, by 
galvanism or the ether spray. The placenta may be squeezed out by the 

two hands. . , , 

When child and placenta are removed, attention is required to watch the 
bleeding This may take place from the cut sinuses in the uterine walls and 
from the placental site. Hemorrhage from the cut surfaces Fancourt Barnes 
found to be effectually controlled by Sydney Jones's ovariotomy clips, if 
hemorrhage persist from the placental site, it will be necessary to swab it 
with perchloride of iron. Hemorrhage is further controlled by pressure 

upon the uterus. , , i -^u e 

Before closin^^ the uterine wound, thrust a probang, armed witii a bit of 
sponge, through the cervix, to insure free communication between the uterine 

cavity and the vagina. , . , i j j 

The Closure of the Wound.— ^Nhen the bleeding has ceased and the peri- 
toneal cavity has been swabbed out, we have to consider the question of 
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applying sutures to the uterine wound. It has been observed that in many 
fatal cases the edges of the wound have been gaping and flaccid. But in 
most of these cases the operation had been done on women exhausted by 
protracted labor. On the other hand, in women operated upon at a selected 
time, the uterus commonly contracts well. But we must remember that, 
just as we find it to happen in ordinary post-partura hemorrhage, the uterus 
may relax again after having been apparently well contracted. Many 
recoveries have happened without stitching the uterine wound. Winckel 
says he has never lost a case from hemorrhage, and he has not stitched the 
wound. The " suture sanglante," so called, was used by Lebas de Mouilleron 
in 1760. Simpson, Spencer Wells, and others have used it, but the patients 
died. 

Another principle has been followed — that is, to stitch the uterus and 
unite it by the sutures to the abdominal walls. Hicks and Tarnier each 
treated a case on this principle. Effusion was prevented. Uterine suture 
should meet the following conditions : It should stop hemorrhage from the 
cut surfaces of the uterus; it should secure fair apposition of the two lips of 
the uterine wound; it should keep the anterior wall of the uterus in appo- 
sition with the abdominal wall, so as to favor adhesion without dragging. 
This last condition is not so essential as the first two. Interrupted silk 
sutures, such as are used to stitch up wounded intestines, are best. 

The abdominal wound is united by the interrupted suture of silk or silver 
wire as in ovariotomy. 

After-ireatment. — An opium suppository should be applied. Perfect repose 
and light nourishment are essential. The dressings should rarely be removed 
under five or six days. The sutures had better be left until the seventh or 
eighth day. The bowels may be relieved by enema of soap on the fourth 
day. It is necessary to wear a well-fitting firm abdominal belt for some 
months. 

B. PoRRo's Operation. — The most remarkable fact in the history of the 
Ctesarean section is the introduction of the method known as Porro's. Cav- 
allini, in 1768, instituted experiments on the removal of the pregnant uterus 
in bitches and ewes. Blundell made similar experiments, three out of four 
rabbits recovering. He says (1828) : " In speculative moments I have some- 
times felt inclined to persuade myself that the dangers of the Caesarean 
operation might be considerably diminished by the total removal of the 
uterus. Perhaps this method of operating may prove an eminent and valu- 
able improvement." Has subsequent history realized the idea? Porro, in 
1876, first carried the proposal into execution by deliberately performing 
utero-ovarian amputation during Csesarean section, flis memoir, " Delia 
amputazione utero-ovarica come complemento di taglio Cesareo," 1876, is 
epochal. He has had four recoveries out of five operations. 

It consists in the removal of the uterus and appendages by amputation 
through the cervix after extracting the child. It is claimed for it that it 
gives greater security against hemorrhage ; there is no uterine wound to 
heal ; there is less risk of septicaemia ; and there is security against future 
pregnancy. The operation is performed by (1) making an abdominal 
incision; (2) laying open the uterus: (3) and extracting the child as in the 
ordinary Csesarean section; then (4) drawing the emptied uterus out of the 
abdomen; (5) transfixing and ligating the uterus just below the os internum 
by Cintrat's or Koeberle's serre-noeud ; (6) amputating the uterus with the 
ovaries and tubes just above the serre nceiicl ; (7) securing the stump outside 
the abdominal wound by transfixing needles. The general rules of anti- 
septic surgery are observed. (8) The abdominal wound is closed as in 
ovariotomy. 
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In a case performed by Fancourt Barnes, all henaorrhage from the wound 
of the uterus was effectually controlled by seizing the cut edges with Sydney 
Jones's ovariotomy-clamps, so that very little blood need be lost. 

Dr. Godson collected' 138 cases. These gave 77 deaths against 61 recov- 
eries — a very formidable result. We are unable to say whether this contrasts 
favorably or not with that of the simple Ctesarean section. The indications 
for the operation are generally the same. In Godson's case, which ended in 
recovery, the pelvis had been smashed in childhood. In Fancourt Barnes's 
case, the operation was called for by the blocking of the pelvis by an immov- 
able dermoid cyst. The patient lived four days, and would probably have 
survived but for the changes undergone in the tumor, which was fixed to the 
pelvic wall. 

One question not yet settled is whether it is better to secure the stump 
outside the abdomen or to drop it inside. Dr. Goode,'^ of Sydney, had a suc- 
cessful issue after the intraperitoneal method. But the results of this plan 
in ordinary hysterotomy are not encouraging. 

Miiller's modification of Porro consists in drawing out the whole uterus, 
with its contents, through the abdominal wound. Thus drawn out, the 
ligature is secured round the stump before the uterus is opened and the child 
extracted, 

C. The operation of laparo-elytrotomy (/ cnrapa^ the flanks ; s/ vrfiov, the vagina ; 
and "o/"/. a cutting), revived by Dr. Gaillard Thomas, was originally per- 
formed by Von Ritgen and Baudelocque. It consists in an incision, usually 
on the right side, through the abdominal wall, from above the spine of the 
pubes to above the anterior superior spine of the ilium — that is, along Pou- 
part's ligament. The peritoneum is then raised, the fundus uteri is tilted 
down to the opposite side, the os uteri tilted up, and an incision made through 
the vaginal wall on to a probe or staff" in the vagina. The child is then 
extracted through the os uteri and the vaginal wound. The wound in the 
flank is then united by sutures. Dr. Garrigues states that for the perform- 
ance of this operation flve assistants are desirable, four indispensable. The 
operation has been done eight times. Of these cases.six were done in America 
by three operators : Drs. Thomas, Skene, and Gillette. In England, up to the 
present time, Drs. Hime and Edis alone have resorted to the operation, — in 
both instances unsuccessfully. Of Dr. Thomas's two cases, one recovered. 
Of Dr. Skene's three cases, two recovered. Dr. Gillette's one case recovered. 
The mortality has therefore been four in eight cases. The chief drawback 
to the operation is the difficulty — we were almost saying the impossibility — 
in preventing injury to the bladder during the delivery of the child. In 
Dr. Edis's case, "in the British Lying-in Hospital, the child weighed 7 lbs. 
10 oz., and yet the bladder was ruptured. In four out of the eight cases just 
mentioned the bladder was injured. The epigastric artery may be wounded ; 
this, however, is easily ligated. An important objection is that the mother 
may again become pregnant, and have to undergo similar dangers. 

D. C-ESAREAN Section plus Removal of the Ovaries.— The removal 
of the ovaries obviates the risk of future pregnancy. It appears to be the 
natural complement of the Csesarean section. It is desirable to remove the 
Fallopian tubes at the same time. The parts are embraced in a clamp, and 
the stumps secured by ligatures. In other respects the operation is the same 
as the simple section. . . . , . 

To furnish indications in the conduct of the Csesarean section, it is desir- 
able to keep in mind the more common causes of death. These are: 

1. If the operation is performed as the last resource after protracted 



1 Br t. MeJ. Journ., 1844. 



2 Ibid., 1884. 
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attempt8 to deliver by other means, the woman is apt to sink from shock and 
exhaustion in a few hours. If she survive beyond a few hours, there is the 
risk of hemorrhage, of metritis, peritonitis, gangrene, septicemia. It may 
be said that the prospect of recovery when the operation is performed under 
these circumstances is very small. 

2. If the operation is performed at a selected time, the woman encounters 
the slwch of the operation with unimpaired strength. Still the shock is great. 
It affects different persons in different degrees. It is an uncertain element 
of danger, and must probably ever perplex all calculation as to the result of 
the Csesarean section in any particular case. 

3. The next danger is hemorrhage. This is often associated with prostra- 
tion as cause and as effect. It may come on within a few hours. It may 
flow from the placental site and from the uterine wound. It may kill by 
rapid ansemia, and by causing irritation of the peritoneum. Closure of the 
wound by suture and inducing contraction of the uterus, should obviate the 
hemorrhage. If not, styptics must be applied. 

4. Secondary Shock and Peritonitis. — Secondary shock may precede peri- 
tonitis. Intense pain, even tenderness on pressure, rapid small pulse, accel- 
erated and impeded breathing, suggest the diagnosis of peritonitis. This 
condition Robert Barnes described as " abdominal shock." If at this stage 
the patient die and be examined, probably no trace of peritonitis, as revealed 
by redness or effusion, is discovered. Peritonitis may be manifest on the 
day following the operation. 

5. The next danger is septicczmic puerperal fever. 

6. In addition to the dangers incident to the operation and to the puerperal 
state, there is the danger inherent to the disease which rendered the operation 
necessary, especially in the case of cancer. 

Winckel says that osteomalacia is much more unfavorable than rickets in 
connection with Csesarean section. 

The uterus often contracts adhesions with the abdominal wall during 
repair. These adhesions do not appear to entail serious inconvenience, and 
should pregnancy again occur, and the Csesarean section be again necessary, 
they render the operation less dangerous (Meigs). The peritoneal cavity is 
shut off; the incision through the abdominal wall leads directly through the 
adhesions to the uterus. Thus some of the usual dangers are eliminated. 
This result would be favored by uterine suture and uniting the uterus to the 
abdominal wall. On the other hand, no adhesions may be found, and the 
uterine wound may heal so completely that years afterwards no trace of 
cicatrix is found. Again, there may remain a marked cicatrix, free from 
adhesions, as in Newman's case, figured in the " Obstetrical Operations." 

Several cases are known in which the operation has been performed twice, 
thrice, and even four times on the same woman. These cases seem to indicate 
a special tolerance in the subjects. They cannot be accepted as evidence, 
absolute or cumulative and statistical, in reduction of the danger of the 
operation. The following history by Frerichs is instructive.^ He performed 
the section on account of contracted pelvis. Mother and child recovered. 
Again pregnant, premature labor was induced at about the eighth month. 
When labor had begun, collapse set in ; the uterus had ruptured. The child 
was removed by abdominal section. Vomiting caused extrusion of the intes- 
tines. To effect reposition numerous pricks were made in them with a bistoury, 
and much thin pappy matter escaped. The intestines were then replaced 
and the wound closed. How many women would be as tolerant ? 



' Nederl. Tijdschr. v. Geneeskunde, 1858. 
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COMPAKATIVE APPRECIATION OF THE SEVERAL OPERATIONS. — Shock is 

inherent to all. It is greater in Porro's operation. Hemorrhage is especially 
dangerous in the Csesarean section simple ; it may be practically excluded 
in Porro's operation. The danger of escape of blood or irritating matters 
into the peritoneum is serious in the simple section, and excluded in Porro's 
method. Miiller's modification of Porro's operation is of doubtful value. 
Little or nothing is saved in hemorrhage. It has been found difficult to 
draw the full uterus through a very free abdominal wound. Greater shock 
is entailed, Laparo-elytrotomy has the advantage of not opening the peri- 
toneal cavity ; but if the cervix uteri is not dilated enough, time may be lost 
in dilating before the child can be extracted. The child's chance is less, the 
mother's not greater than in Porro's operation. And there is the serious risk 
of injuring the bladder. Csesarean section plus the removal of the ovaries 
has the obvious advantage, like Porro's method, of excluding the danger of 
future pregnancies; it entails less mutilation, and if we could be secure against 
hemorrhage it would in many cases be preferable. Porro's method is especi- 
ally indicated when there is disease of the uterus, or when tumor blocks the 
pelvis. 

Symphysiotomy — the Sigaultian Operation — has been devised as an 
alternative for the Caesarean section. This proceeding is based upon the fact 
of the natural relaxation of the pelvic joints in pregnancy and labor. If it 
be admitted that the pelvic ring expands a little under the distending action 
of the child in passing, might not a similar end be attained by dividing the 
symphysis pubis, and thus opening the pelvis in a manner similar to what 
takes place in guinea-pigs? 

The operation is never mentioned in English works unless to be con- 
demned. It has at various times been regarded as obsolete. The subject is 
well discussed by Scanzoni and by Lovati {Del parto meccanico). Sigault 
maintained that an inch was gained by it. Leroy gained two and a half 
inches. Baudelocque and Desgranges in their experiments gained a space 
between the pubic surfaces of two and a half inches. They say that every 
half inch of distance between the pubic surfaces gives one line of conjugate 
diameter — therefore two inches give four lines; then, if the parietal pro- 
tuberance be made to project into the interpubic space, two lines more are 
gained ; the oblique diameter gains eight lines ; the transverse gains half the 
distance between the pubic bones — that is, one inch. The operation might 
therefore be available in cases where a gain of six lines will enable a live 
child to pass, or where a head impacted in the brim might be liberated 
without perforation. In either case extraction by forceps would still be 
necessary. 

The operation has in recent years been revived in Italy. Morisani gives 
statistics of fifty cases performed on forty-eight women between 1868 and 
1881 ; the principal operators being Novi, Martini, and Morisani. Forty 
mothers and forty-one children survived. He considers that it is less dan- 
gerous than embryotomy. The deaths of mothers are not more numerous, 
and the children saved are a clear gain. It may be objected that the deaths 
from embryotomy are much overstated. His method is as follows : He uses 
a small crotchet-shaped knife, curved, and cutting on its concave edge; it is 
known as the falcetta di Galbiati. An incision of from 8 to 5 centim. is made 
just above the symphysis pubis. The articulation is gradually reached, the 
'falcetta is slipped along the posterior surface of the symphysis, and when the 
lower edge of the symphysis is reached, the cutting concavity of the instru- 
ment is hooked under the interpubic cartilage, which is then cut through 
from below upwards. If the uterine contractions are strong, the expulsion 
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of the child is allowed to take place spontaneously. If they are feeble, the 
forceps is applied. Lastly, the wound is dressed, and immobility of the 
pelvis is secured by an appropriate bandage. 

Symphysiotomy, notwithstanding this favorable report, will probably not 
make way in practice as an alternative for the Csesarean section or for 
embryotomy. Scanzoni says the only case in which it is justifiable is where 
the mother dies in labor, the child being partly born, and extrication 
difficult without enlargement of the pelvis. 

The mother will probably remain lame. 



« 

CHAPTER XXX. 



THE PREMATURE INDUCTION OF LABOR: DEFINITION; HISTORICAL NOTE; CONDI- 
TIONS UNDER WHICH CARRIED OUT; PROCESS AND OPERATION; PROVOCATIVE 
AND ACCELERATIVE MEANS ; INDICATIONS FOR OPERATION ; DISTINCTION BE- 
TWEEN INDUCTION OF ABORTION AND PREMATURE LABOR ; MODIFICATIONS OF 
OPERATION ; IN PELVIC DEFORMITY ; URGENT DANGER OF MOTHER ; CONVUL- 
SIONS, CHOREA, HEART AND LUNG DISEASE; HEMORRHAGES; TO SAVE THE 
CHILD ; INTRAUTERINE DISEASE ; ETHICAL CASES ; CONCLUSION. 

By the premature induction of labor we are carried back within the range 
of conservative obstetrics. By this operation we anticipate some of the 
dangers which mother and child would encounter in labor at term. 

The recognition of the operation as a legitimate resource of conservative 
obstetrics dates from 1756, when, says Denman, " there was a consultation 
of the most eminent men at that time in London to consider the moral 
rectitude of, and the advantages which might be expected from, this prac- 
tice." It met with their general approbation. It has since encountered 
much opposition, chiefly in Roman Catholic countries, science contending 
in the interest of humanity from her point of view, and religion from hers. 
The general tendency has been to show that these views are not really 
antagonistic ; and thus the operation now generally commands the sanction 
of science and religion. 

Definitions. — The premature induction of labor is the artificial arrest 
of gestation when seven months are completed, when the child has reached 
viability. The induction of abortion is the artificial arrest of gestation in 
the earlier months before the child is viable. 

The first operation is designed to rescue both mother and child, or at least 
the child, when it is more especially in danger. The second operation is 
designed solely in the interest of the mother. 

It is important to consider the general conditions under which the operations 
have to he carried out, 

1. The fitness of the general system to enter upon labor and puerpery. 
The nervous, circulatory, and glandular systems are imperfectly developed. 
This imperfect preparation we must accept. In reality the system is generally 
fairly competent to carry through the duty imposed upon it. 

2. The uterus is immature. This involves imperfect contractile power, 
and imperfect dilatability of the cervix uteri. 

3. The defect of uterine development is partly compensated by the child 
being smaller and more plastic. On the other hand, abnormal presentations 
are more frequent. Most of the accidents that may complicate labor and 
puerpery at term may complicate premature labor and abortion. 

We must, then, bear in mind that when labor is provoked, the system, 
generally, and the uterus are taken by surprise. 

Relation of the Proceeding to the Mechanism of Labor. — By 
labor at seven months, contraction of the pelvis according to advancing 
degrees, spontaneous labor may supersede the forceps, the forceps may super- 
sede turning, turning craniotomy, craniotomy the Csesarean section, and the 
Cesarean section may be eliminated. 

55 
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The motive principle is to bring the two factors, the body to be expelled, 
and the resisting force, into approximate relation. 

Relation to the Systemic Condition. — 1. Developmental attraction 
of blood to the pelvis is stopped. 2. Vascular tension is reduced. 3. 
Nervous tension is reduced. Hence morbid processes which are aggravated 
by high nervous and vascular tension are eased. 

The Process of Artificial Labor. — It may be divided into two 
distinct stages : (1) Provocative ; (2) accelerative. 

1. Provocative Pleasures. — Action has been too exclusively limited to pro- 
vocation. The provocative measures may be divided into (a) medicinal ; 
(6) topical or instrumental, (a) Medicinal agents act mainly upon the spinal 
centre, some to a certain extent directly upon the uterine irritability. The 
principal medicinal agents are ergot, savin, quinia, hamamelis, borax, cinna- 
mon. We will not dwell upon these, since their action is extremely uncer- 
tain. It is, however, well to remember that all these drugs act much more 
surely upon women in hot climates. (6) Some agents evoke the energies of 
the diastaltic system by stimulating various peripheral nerves. Such are 
rectal injections, the vaginal douche, the colpeurynter or water-bag in the 
vagina, the plug, or tampon, or water-bags in the cervix uteri, the separation 
of the membranes, intrauterine douche, the evacuation of the liquor amnii, 
injection of carbonic acid into the uterus, the introduction of bougies into 
the body of the uterus, fiaradization ; the irritation of the breasts by sina- 
pisms, or the air-pump. Some of these agents act also partly by direct 
mechanical force, dilating the vagina and cervix. This is the case with the 
tampon and the water- bags. 

Appreciation of these Methods. — Faradization, at first sight, would seem to 
be the most scientific. Herder suggested this method of causing the uterus 
to expel its contents in 1803. In 1844, Horninger and Jacoby brought on 
labor by it. Radford showed its value in labor and in controlling hemor- 
rhage. In 1853, Robert Barnes published a memoir on this subject. He 
succeeded in three cases in provoking labor by it. But he found the method 
tedious, and sometimes distressing to the patient. One pole was applied to 
the cervix uteri, the other on the abdomen over the uterus. On making the 
contact the bladder would contract, thus showing the influence upon the 
hollow organs. Recently, Dr. Kilner has revived the method, and in his 
hands, with improved apparatus, it seems to promise better results.^ 

The Douche, Vaginal and Uterine. — The vaginal douche is known ,as 
Kiwisch's plan. It consists in playing a stream of water against the cervix 
uteri. It is often tedious, and not free from danger. It requires to be re- 
peated at intervals during several days. It is liable to cause congestion of 
the lower segment of the uterus. Serious shock, metritis, and death have 
followed. It was adopted by Tyler Smith, until he encountered a fatal 
result. 

The intrauterine douche is sometimes spoken of as Kiwisch's plan. It 
was recommended by Schweighaiiser in 1825, and practised by Cohen in 
1846. It is known in Germany as Cohen's method. It consists in passing 
a tube fairly into the uterine cavity. Different operators have passed the 
tube to diflTerent distances. Although more certain to provoke labor, it is 
even more dangerous than the vaginal douche. Fatal cases have been re- 
corded by Lazzati, Salmon, Depaul, Blot, Tarnier, Esterle, Ulrich, J. C. 
Dalton, and others. The references are given in the " Obstetric Operations," 
3d ed. The cause of death appears in some cases to have been shock ; in 
others, air has got into the veins and heart. 



1 Obst. Trans., 1884. 
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Of course, no degree of efficiency could justify the use of a method fraught 
with such terrible danger. But it does not possess even the merit of cer- 
tainty. Lazzati tried it in thirty-six cases, and found that from one to twelve 
injections were required, and that the time expended varied from one to 
fourteen days. It was also found that a large proportion of children were 
lost. The douche therefore, vaginal or uterine, ought to be absolutely con- 
demned. We repeat this emphatically, because the method is still taught 
and practised. 

It must be noted, however, that Mr. James' and Lazarewitch,^ contending 
that the seat of greatest irritability of the uterus is the fundus, recommended 
that the tube should be carried to that region, and then to inject. James 
injected about eight ounces of cold water. Of eight children only two were 
stillborn. Lazarewitch reported twelve cases. It may be admitted that this 
method is more sure than other modes of applying the douche ; but the cases 
are too few to prove that it is safe. We feel sure that if it be at all fre- 
quently adopted, fatal catastrophes will ensue. It may, moreover, be doubted 
whether, in cases managed on the principle of applying irritation to the 
fundus uteri, the injection of water is not superfluous. The passage of a 
catheter five or six inches into the uterus detaches the membranes along its 
course, and this is usually quite enough to provoke labor. Why not, then, 
rest satisfied with that part of the proceeding which is safe and efficient, and 
discard that part which is superfluous and dangerous? 

It is instructive to compare the histories of some cases of intrauterine 
injection with those of intrauterine hemorrhage from detachment of placenta. 
Sudden severe pain in the abdomen at the seat of eff'usion, shivering, vomit- 
ing, collapse, are observed in both cases. In the case of hemorrhage, these 
symptoms are certainly not in proportion to, or due alone to, the loss of 
blood. They seem to be the direct efiect of injury to the uterus from sudden 
distention of fibre. The uterus will grow to keep pace with developmental 
stimulus of a body contained in it, but it will not stretch to accommodate 
several cubic inches of fluid suddenly thrown into it. Yet this is what it is 
called upon to do when water is injected. If the water escape as fast as it 
enters, the shock may be avoided ; but then the operation is liable to fail in 
inducing labor. 

The injection of carbonic acid gas or even common air seems more dangerous 
still. Carbonic acid excites muscle to contract. Hence the motive of its 
application. Scanzoni relates two fatal cases from injection of carbonic 
acid. J. Y. Simpson relates one where the patient died in a few minutes 
after the injection of common air. 

Another method of provoking labor consists in dilating or irritating the 
cervix uteri. Many contrivances have been proposed. The principal are 
the sponge-tent, the laminaria-tent, the elastic air or water-bag. Labor 
sometimes, indeed, follows their use. But the result is extremely uncertain, 
and often' tedious. In most cases some further means, as rupturing the 
membranes, will be necessary. The laminaria-tent is, however, useful in 
expeditincy the dilatation and evacuation of the uterus in some cases of abor- 
tion It must however, be stated that pysemic symptons have resulted from 
the foul discharges caused by the tents. This accident might, perhaps, be 
obviated by the use of tents charged with antiseptic agents. Many instru- 
ments made to expand on the principle of urethral dilators have been 
adapted to the purpose of dilating the cervix. As a means of inducing 
labor thev are not to be trusted. _ 

The method known as Hamilton's, which consists in detaching the mem- 

1 Lancet, 18G1. ' Obst. Trans., 1868. 
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branes of the ovum from the lower segment of the uterus, has the recom- 
mendation of safety; but it is uncertain in its operation. 

The introduction of a bougie into the uterus, sometimes called Krause's 
method, is of all methods that which combines certainty and safety in the 
highest degree. A bougie is slowly passed up between the uterine wall and 
the membranes, until the point is presumed to reach the fundus, the most 
irritable part of the uterus. Two things are done: the membranes are 
detached along the course of the bougie ; and the presence of the bougie acts 
as an excitant. The bougie should be passed at least six or seven inches 
through the os. Probably in many cases in which the proceeding has failed, 
the bougie had only penetrated a short way. By passing the bougie, lubri- 
cated, gently, letting it worm its way, it will naturally run between the 
membranes and the uterine wall where there is least resistance, turning 
round the edge of the placenta. The bougie must be left in situ for several 
hours. Spiegelberg, however, says that there is danger of air getting into 
the uterine cavity, and of infection, and this whether a catheter or a solid 
bougie be used. We always use an elastic bougie, well soaked in carbolic 
solution. We have never met with any accident, and still adhere to the 
recommendation of the method we gave in the "Obstetric Operations" many 
years ago. 

Puncturing the membranes is practised in two ways. The direct puncture 
at the point opposite the os uteri is probably the oldest method of inducing 
labor. It is the surest. It is not in itself dangerous. The immediate effect 
of draining off the liquor amnii is to cause concentric collapse of the uterine 
walls, diminishing its cavity in adaptation to its diminished contents. This 
probably involves some disturbance in the utero-placental circulation. The 
parts of the foetus come into contact with the uterine wall. Hence uterine 
contraction is promoted both by diastaltic excitation, and by the impulse 
given by the concentric collapse. 

In certain cases this plan of direct puncture is the most convenient, as 
where the object is to lessen the bulk of the uterus and insure labor quickly. 
But it is open to the following objection : it is an inversion of the natural 
order of parturient events. Some uterine action, lubrication, and expansion 
of the cervix ought to precede the evacuation of liquor amnii. If this 
order be not observed, the child is apt to be driven down upon the unyield- 
ing cervix, and the uterus, still contracting concentrically, compresses the 
child and kills it. And this is all the more likely to happen in premature 
labor, from the greater liability to shoulder presentation and descent of the 
funis. 

This objection is to some extent obviated by a modification of the method, 
Hopkins recommended to pass the sound some distance between the ovum 
and the uterine walls, and then to tap the amniotic sac at a point remote 
from the os. In this way the liquor amnii would escape gradually. It is 
an important improvement, and it is still adopted in this country and in 
Germany. 

Vaginal Dilatation— In 1842 Huter described a method of exciting labor 
by placing a calf's bladder smeared with oil of hyoscyamus in the vagina and 
distending it with warm water. This proceeding he repeated every day until 
labor set in, which usually happened in from three to seven days. Braun 
substituted a caoutchouc bladder, to which he gave the name of colpeurynter. 
This was adopted by several German professors. Another form of vaginal 
dilator is the air-pessary of Gariel, Accidents, of a fatal character in some 
instances, have followed the use of these instruments. But we cannot think 
that danger is inherent in the method if carefully carried out. Still, the 
principle of vaginal dilatation is unsound. 
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The successful application of fluid pressure as a means of dilating the 
cervix is mainly due to Robert Barnes, whose water-bags have long been in 
extensive use. Keiller and Jardine Murray had previously employed caout- 
chouc bags. But these appear to have been introduced inside the cavity of 
the uterus proper. Murray published ^ a case of placenta prc^via. Having 
first detached the placenta from the lower zone on Barnes's plan, he intro- 
duced a flattened air-pessary between the wall of the, uterus, and the pre- 
senting surface of the placenta, and inflated it by a syringe. In the same 
year Dr. Storer published a case in which he introduced " the uterine dilator " 
within the cavity of the uterus. He especially insisted that the dilatation 
was " from above downwards." Tarnier also (1862) contrived an intrauterine 
dilator designed to expand the lower segment of the uterus. This is a dis- 
tinctly different principle from that which Barnes worked upon. He pointed 
out certain faults inherent in all elastic bags Avhich expand inside the uterus, 
even more serious than those which mark the vaginal dilators or Braun's 
colpeurynter. It is the cervix that wants dilating. A bag that expands 
below it in the vagina, or above it in the uterus, can only act upon it indi- 
rectly, imperfectly, and uncertainly. The uterine dilator, moreover, is unsafe ; 
during dilatation it must stretch the uterine wall at the risk of injury and 
shock, and it is very likely to displace the head from the os uteri. We have 
never seen the dilators of Keiller and Murray, but from the accounts pub- 
lished we are justified in regarding them as unfit to dilate the cervix. The 
form now used (see Fig. 167) was perfected, after much difficulty from instru- 
ment makers, before the models of Tarnier, Keiller, and others had been 
made known. The constriction in the middle is seized by the cervix, whilst 
the two expanding ends serve to prevent the bag from slipping up into the 
uterus, or down into the vagina. It imitates in its action very closely the 
bag of liquor amnii. By its aid the cervix may be expanded sufficiently to 
admit of delivery within an hour, although it is generally desirable to pro- 
ceed more slowly. In cases of placenta prcevia we have effected adequate 
dilatation in half an hour, when time was precious. 

The Proceeding Recommended. — Having discussed the various methods of 
provoking labor, we are now in a position to select the most safe, convenient, 
and efficient. The plan we have successfully practised for many years is the 
following: First, overnight, pass an elastic bougie, No. 9 or 10, lubricated 
with carbolized vaseline, as far as it will go into the uterus, and coil up the 
remainder in the fundus of the vagina. It will thus keep in situ. By next 
morning some uterine action will have set in. The uterine neck and the 
vagina will be found soft and freely lubricated with mucus, and some expan- 
sion of the cervix will have taken place. The bougie should be kept in its 
place until the child is ready to pass. This is provocation. In the afternoon, 
at an appointed time, we may proceed, if desirable, to aedelerative measures. 

Before rupturing the membranes, adapt a binder to the abdomen, and let 
this be tightened so as to keep the head in close apposition to the cervix. 
This will often prevent the cord from being washed down by the rush of 
liquor amnii. The cervix is then dilated by the medium, or large, water- 
bao- until it will admit three or four fingers. Then rupture the membranes, 
and before all the liquor amnii has escaped, introduce the water-bag again, 
and expand until the uterus is open for the passage of the child. If the 
presentation is natural, if there is room, and if there are pains, leave the rest 
to Nature, simply watching the progress of the labor. If these conditions 
are not present, and one or other is likely to be wanting, proceed with accpl- 
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erative measures — that is, to the forceps or turning, or, in cases where the 
passage of a live child is hopeless, to craniotomy. 

By pursuing this method we may anticipate with great accuracy the terra 
of the labor. Twenty-four hours in all, counting from the insertion of the 
bougie, should see the completion of the labor. But the proceeding must 
vary according to the conditions of the case. In many cases it is desirable, 
it being clear that the child is not imperilled by delay, to allow dilatation 
and expulsion to be effected as far as possible spontaneously. We must 
recollect that safety is best secured by obtaining such dilatation of the soft 
parts that the child may pass easily and quickly. But if urgency dictate, 
labor may be accomplished at a predetermined hour and at one sitting. 

Indications for the Induction op Labor. — It is strictly a medical 
question, ruled by considerations for the interest of (1) the mother and child ; 
(2) of the mother ; (3) of the child. Gestation may be divided into two 
parts. During the first part, terminating at six and a half to seven months, 
or at the end of 180 or 200 days, it is scarcely probable that a viable child 
will be born. To induce labor within this period is really to induce abor- 
tion. It is therefore only done under the pressure of conditions that preclude 
waiting until the child is viable, and out of regard solely to the safety of the 
mother. Between 200 and 230 days is a stage of very doubtful viability, 
and the physician will still endeavor to postpone interference until after the 
latter date, when the operation may be undertaken with more confidence of 
saving the offspring as well as the mother. 

The selection of the time is determined by obstetric conditions that will be 
pointed out. But a certain range is generally permitted. Storer, in a 
memoir on Uterine Ebb, as a Factor in Pelvic Surgery,' says : " "We may wish 
to induce labor, and to our surprise may again and again introduce the sound 
fairly to the fundus, sweeping the membranes from the uterine wall, but 
without the slightest result. We shall then discover that we have selected 
the uterine ebb. We wait for a few days till the flow has again commenced, 
and we find the labor induced by the most trifling cause." Hence, we should 
select when we can a menstrual epoch. 

In a large proportion of cases we may, within certain limits, select our 
time. For example, when there is moderate pelvic contraction, admitting 
of the safe passage of a child a little below the full size, we may be justified 
in waiting until the end of eight months, say 250 days. The difficultv is to 
determine the starting-point of the pregnancy. There is a probable range of 
error of fifteen days. If we count fifteen days too many, we reduce the dura- 
tion of gestation to 235 days— that is, we may fall within the period of 
doubtful viability. If, on the other hand, we count fifteen days too few, we 
run the risk of having to deal with a child too large to pa'ss the narrow 
pelvis alive. 

The best way, perhaps, of steering between these two rocks is to reckon 
the pregnancy from the day after the cessation of the last menstrual epoch, 
the most probable time of conception. Count 230 days from that epoch, 
and add twenty days for a margin of safety. This will leave a full month 
to complete the development of the child. The cases are few, if all the re- 
sources for accelerating labor are turned to account, in which a child of 250 
days may not be delivered alive. But if we fall upon a child of 215 days or 
less, the chances of its survival are small. The error of procrastination is 
generally of less moment than the error of anticipation. Of course, if the 
pelvic contraction is great, say to 2.5 inches, it will be prudent not to calcu- 
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late beyond 240 days, but rather to incur the risk of bringing forth a non- 
viable child. 

Ahlfeld proposes the following scheme for estimating the size of the foetus, 
and thence the stage of gestation. The long axis of the foetus when flexed 
in utero, he says, is nearly half the entire length when extended. Thus, if 
we measure the axis in utero by a pelvimeter, one point of which is applied 
by the vagina to the foetal head, and the other on the fundus uteri where the 
breech is felt, we get the first element in the problem, and doubling the 
length so obtained, we get the total length of the extended child, the second 
element. Now, if we assume a definite relation of length of child to the 
period of gestation, we have the index required. For example, let the axis 
obtained be 9 inches, 9 X 2 = 18 inches, the total length of the child. This 
corresponds to the thirty-first to the thirty-fourth week of gestation. The 
range of probable error is too great to admit of much reliance upon this 
method. There are four factors, if not more, which must be determined 
with some precision in order to base trustworthy calculations : the size of 
the child, the development of the cranium, the date of the gestation, and 
the dimensions and shape of the pelvis. Seldom can one of these factors be 
determined with precision ; we shall certainly fail in determining all. And 
if we could determine all, we could not count upon a fixed correlation. 

We may first enumerate those conditions which in the interest of the 
mother demand the interruption of gestation during the first part — that is, 
the induction of abortion. These are : A. Certain cases of extreme contrac- 
tion in the bony or soft parts — e. g., distortion and narrowing of the pelvis 
below 2 inches; the encroachment of considerable tumors, especially if 
they are unyielding, upon the pelvic canal ; some cases of advancing cystic 
disease of the ovary ; great contraction from cicatrices of the cervix uteri 
and vagina, not admitting of free dilatation ; some cases of carcinoma of 
the uterus or vagina ; some tumors of the uterus ; retroflexion or retroversion 
of the uterus that cannot be reduced, or when uraemia complicates ; fixing 
of the uterus from adhesions. 

B. Certain cases of urgent disease, depending upon and complicating 
gestation — e. g., obstinate vomiting with progressive emaciation, and a pulse 
persistent for some days above 120; some cases of advancing jaundice with 
diarrhoea ; some cases of albuminuria, especially if convulsions attend ; 
some cases of insanity or of chorea ; hemorrhages producing marked aujemia, 
especially if due to placenta previa ; some cases of heart-disease or lung- 
disease, attended with extreme dyspnea, such as aneurism, hypertrophy, 
valvular disease, oedema of the lungs, pleurisy, pneumonia. 

Under many of the conditions cited, Nature herself will be likely to 
induce abortion. If we have been fortunate enough to carry the patient 
over the first part of gestation, we may still be compelled to induce labor. 

Our experience leads us to conclude that in cases of urgent disease there 
is more frequent occasion to regret having delayed the operation too Ipng 
than having had recourse to it too soon. When through obstinate vomiting, 
for example, nutrition has long been arrested, the starved tissues, craving 
for supplies and falling into disintegration, feed the blood with degraded and 
noxious materials ; the system feeds upon itself and poisons itself; the 
poisoned blood irritates the nervous centres, and these centres, wrought to 
a state of extreme irritability, respond to the slightest peripheral, uterine, 
or emotional excitation. All nervous energy is thus diverted from its natural 
destination, and exhausted in destructive morbid action. Irritative fever 
ensues • the pulse rises to 140 or more. No organ is capable of performing 
its functions properly, for the pabulum of life is cut ofl" at the very source. 
At this point labor, whether it occur spontaneously or be induced by art. 
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comes too late. The tissues are altered, the powers are impaired beyond 
recovery, and death soon follows delivery. 

The question of inducing abortion being past, we have to enumerate the 
conditions which call for the induction of labor. The most generally recognized 
indication is such a degree of pelvic deformity as forbids the prospect of 
delivering a live child at term. In these cases the proceeding is an alter- 
native for Csesarean section and craniotomy. 

In many cases we are left to determine upon the expediency of inducing 
labor by the history of antecedent labors. Where craniotomy has been 
performed on account of contracted pelvis clearly recognized, there can be 
little ground for doubt. But why should one or more children be sacrificed 
in order to teach the physician that the pelvis is too small ? A woman 
pregnant for the first time is entitled to the benefit of the operation, if it be 
known that her pelvis is too small. The diflSculty is to know this. The 
opportunity of making an obstetric estimate of the pelvis before labor is 
rarely afforded. The first labor at term is the common practical test of a 
woman's aptitude for childbearing. 

The object to be attained is the reduction of one of the factors of labor 
into due relation with the other. The pelvis being a fixed quantity, the 
alternative is to bring the child through it at an early stage of development. 
The table (p. 779) shows how the scale of operations, arranged in the order of 
their severity as applied at term, may be slided down, so that when applied 
to labor at seven months, spontaneous labor supersedes the forceps, the 
forceps turning, turning craniotomy, and craniotomy the Ciesarean section, 
so that the Csesarean section is eliminated. 

Incidentally, a mode of seeking to reduce the bulk of the child may be 
mentioned. It is starving the patient, in the hope of arresting the develop- 
ment of the child. No reliance can be placed upon this method. Sedg- 
wick relates' a case of obstinate vomiting, in which nutrition was reduced 
to the lowest point compatible with life. Gestation ended in labor at term, 
when a healthy child was born quite unaflfected by the severe regimen of its 
mother. It seems that the organism in utero will attract to itself all it can 
get, even at the sacrifice of the parent. This is often illustrated in phthisical 
women, who, emaciated to the last degree, almost dying of exhaustion, bring 
forth plump children. 

The modifications of the proceedings to he adopted in different cases are : 1. 
In the case of pelvic deformity not admitting of the birth of a live child at 
term. Three degrees of contraction must be considered : 

The first, or least, degree — say, giving a conjugate of 3.5 inches. In such 
a case a child of seven or eight months' development will probably pass 
without much difficulty at seven months. Here it may be enough to provoke 
the labor, and watch its course. 

The second degree, giving a conjugate of 3 inches. Here, unless the 
child be very small or timely aid be given, its head may be delayed so long 
in the brim that it will be lost. It will be proper to provoke labor by 
inserting the elastic bougie over night ; to accelerate labor by dilating the 
cervix, rupturing the membranes, applying the forceps, or turning. 

The third degree, conjugate being below 3 inches, may possibly admit the 
forceps : but it may be necessary to turn, or to perforate. 

By inducing labor we get a head smaller and more plastic. Ossification 
proceeds rapidly during the last month of gestation. The advantage of 
increased plasticity is especially seen in those cases in which turning is 
resorted to. The course to pursue is as follows: If the uterus act with suf- 
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ficient power, and the pelvic contraction be not so great as to impede the 
passage of the child's head, and the cord do not fall through, watch and let 
Nature do her work. But if the head be delayed, or the cord fall through, 
we must intervene. We may first try the forceps. But in most cases turn- 
ing is better. The explanation is this : The smaller and more plastic head 
is caught at the smaller or bitemporal diameter between the projecting pro- 
montory and the symphysis pubis; the jutting promontory leaves abundant 
room on either side in the sacro-iliac recess for the cord to lie protected from 
pressure ; and if care be taken that the cervix uteri be adequately expanded, 
the head comes through so quickly that the danger of asphyxia is not great. 
The mode of turning deserves attention. The object being to secure quick 
delivery, the soft passages must be well prepared. We might turn by the 
bipolar method, without passing more than two fingers through the os uteri. 
But we have found it better to pass the greater part of the hand through the 
cervix to grasp the further knee. The cervix that will admit the hand will 
probably permit the ready transit of the child. We thus test and secure 
adequate dilatation. 

When turning is completed, extraction must follow. It should be done 
gently, drawing upon the one leg until the breech has passed the outlet ; the 
extraction of the trunk should be slow ; a loop of cord should be drawn 
down to take off tension. If the arms run up by the sides of the head, they 
must be quickly liberated. The rules given for this operation are of extreme 
importance in this case (see p. 823). When the arms are liberated, another 
difficulty arises : the neck of the child is in danger of being gripped in the 
ring of the cervix. This is the moment for acceleration. The two legs are 
held at the ankles by the left hand, whilst the right-hand fingers are crutched 
over the back of the neck. The head is sure to enter the contracted brim 
in the transverse diameter. It has then to take the course of Barnes's 
curve. Traction must, therefore, be at first carefully backwards in the 
direction of this curve so as to bring the head round and under the promon- 
tory. When it has cleared the strait, and is in the pelvis, the occiput com- 
monly comes forward, and traction is changed to the direction of Carus's 
curve to bring the head through the outlet. Unless rigorous attention is 
paid to this rule, so much time may be lost as to imperil the success of the 
operation. In cases of extreme deformity, in which it is difiicult to perforate 
or to seize a leg, if labor has been induced at six months, the fojtus may still 
pass if we give time. After making a reasonable eflTort to snare a foot by 
manipulation and the wire-ecraseur, if we leave the uterus to act for twelve 
hours or more, the child having perished and become moulded, some part of 
it — a foot or a shoulder — will come within reach. This can be drawn down ; 
the head can be perforated, and then delivery is effected by traction. The 
placenta should also, if not following readily, be left a little while, and then 
squeezed out. In this way, Robert Barnes delivered in St. Thomas's Hos- 
pital a six months' foetus in a case of great osteomalacic deformity, in which 
it was impossible to get two fingers through the brim. The woman did well. 
This course applies especially to cases of osteomalacia in which some amount 
of yielding or unfolding of the pelvic bones may be obtained. 

In other cases of extreme deformity, delivery may be effected after crani- 
otomy, removal of the cranial vault, flattening of the remains of the bones 
upon the basis cranii, and extraction in the discoid state (see p. 849). 

Certain cases of urgent distress of the mother produced or aggravated by 
high vascular and nervous tension may call for the induction of labor. Such 
are uncontrollable vomiting ; advancing jaundice ; albuminuria, especially 
if anended by convulsions ; some cases of insanity or chorea ; hemorrhage, 
espedallv if from placenta prrevia or of the "accidental" kind; diseases of 
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the heart or lungs entailing urgent dyspnoea. These cases have all been 
carefully discussed in the chapter on the " Diseases of Gestation." 

It is useful to insist again upon the case of convulsions. Prompt action is 
imperative. It has been seen over and over again that the convulsions have 
ceased soon after the uterus has been emptied. The nervous and vascular 
tension quickly fall. Everything proves that the convulsions are due to 
conditions arising out of the pregnancy. What then more logical than to 
terminate the pregnancy ? Yet experience suggests caution as to the mode 
of acting. In not a few cases labor has failed to put an end to the convul- 
sions. In other cases death has followed labor, whether this have occurred 
spontaneously or have been induced. Is the unfortunate issue the conse- 
quence of procrastination in inducing labor, or of over-haste or want of 
precaution in the mode of proceeding? It is due sometimes to one cause, 
sometimes to the other. 

The question of inducing labor before the actual outbreak of convulsions 
does not often come practically before us. If we are brought face to face 
with the prealbuminuric stage or the albuminuric stage, the question must 
be carefully weighed. In some such cases the induction of labor would be a 
wise proceeding. When convulsions have broken out, it is rarely wise to 
hesitate. Is the operation to be carried out citissime ? Is it to be done 
slowly and deliberately ? The latter principle is the more judicious. The 
proceedings should involve the least possible operative interference. In the 
first place, all should be conducted under chloroform. The membranes 
should be punctured. This at once lessens the bulk of the uterus, and 
diminishes the pressure upon the abdominal vessels. The cervix should 
next be carefully dilated by the hydrostatic dilators ; and then, according 
to circumstances, we may wait a while, or accelerate the delivery by forceps, 
turning, or even by craniotomy. 

A similar course will be proper in cases of chorea or urgent distress from 
heart disease. In the case of dangerous vomiting in the early months, it 
will be useful as a preliminary measure to insert a laminaria tent into the 
cervix. 

In retroversion of the uterus, irreducible and with urgent symptoms, the 
puncture of the membranes is the proper course. Immediate relief is gained 
by the concentric diminution of the volume of the uterus. 

Fixing of the uterus by perimetric adhesions may indicate induction of 
abortion or labor. Laceration or other mischief might arise during the 
development of the uterus. A case in illustration occurred at St. Bartholo- 
mew's Hospital.^ Adhesions may, however, disappear under gradual 
stretching. 

There are cases in which the induction of labor, or rather the emptying of 
the uterus, is indicated in order to remove a dead child. Usually expulsive 
action is set up spontaneously within a week of the death of the foetus. It 
will rarely be postponed beyond three weeks ; but occasionally a much longer 
time has elapsed. There is a tendency to postpone the act of labor until the 
expiration of nine months. And then there is the case of " missed labor," 
in which the labor may be indefinitely postponed. This subject has been 
discussed in Chapter XII. With the death of the foetus, nervous and vas- 
cular tension fall. The uterus will commonly have lost much of its contrac- 
tility and other properties peculiar to pregnancy. Simple provocative means 
may be totally inefficient. The cervix may have to be dilated by faggots of 
laminaria tents, and the child extracted piecemeal, perhaps at several 
sittings. 

1 Lancet, 1871. 
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There are cases in which the indication is simply or primarily to save the 
child. Certain conditions tend to kill the child before the term of gestation. 
If we can bring the child into the world before the anticipated period of its 
death in utero, we may hope, by bringing it under fresh influences, to save 
it. Denman gives a case of a woman who lost two children about the eighth 
month, a rigor preceding. He suggested the induction of labor. Various 
diseases endanger the foetus as they advance. Such are hydrocephalus, 
syphilis, fatty degeneration, hypertrophy, dropsy of the placenta. The child, 
if rescued alive, may be successfully treated and reared. 

The prognosis for the mother in fitting cases free from accidental compli- 
cations is good, probably as good as that of ordinary labor. The prospect of 
the child is very fair, but it cannot be predicted with any confidence. The 
chances of error in the date of gestation, in the estimate of its viability, and 
the unusual conditions attending delivery are so many, that the best'eflTorts 
may be baffled. And then a considerable proportion of the children born 
alive perish within a short time after birth from immaturity. Hence the 
most vigilant care is necessary in the treatment of the child. The eouveuse 
or an equivalent should be prepared. Warm air to breathe, warmth to 
the surface, are essential. And we should be prepared to resuscitate from 
asphyxia. 

Anticipation of the term of gestation is also indicated when a woman has 
brought forth unusually large or unduly ossified children ; and especially 
when it is suspected that gestation is protracted. 

There are cases in which the wisest medical and ethical judgment is 
required. Some difficult cases may be stated. A woman pregnant about 
six months is dying of phthisis. Would it prolong her life or improve her 
condition if labor were induced ? Should we be justified in sacrificing the 
child with that object? Or state another case: A woman threatened with 
imminent death by phthisis has attained the time when the foetus is viable : 
shall we be justified in inducing labor, and perhaps accelerating her death, 
for the sake of rescuing her child ? The relations of phthisis to gestation have 
been discussed in the chapter on the Diseases of Gestation. It was long 
thought and some people still believe, that pregnancy is antagonistic to the 
advance of phthisis. If this were true, the course would be obvious. Let 
the pregnancy alone. We believe, however, that pregnancy exerts no bene- 
ficial influence. Still clinical experience gives strong evidence in favor of 
expectation. Pregnancy is commonly less trying to a phthisical patient than 
labor and puerpery. The puerperal process throws such an increase of work 
upon the circulation, that the system often breaks down under the trial. 
Again, the prognosis in phthisis, even in cases apparently the most desperate, 
is often open to grave fallacy. Who has not seen patients, whose days were 
counted, survive for months, even for years? In the interest, then, of mother 
and child, it is not wise to take precipitately the irrevocable step. 

There are yet other cases in which the medical and ethical elements tax 
the judgment. Thus a woman is pregnant by a syphilized and maniacal 
husband. She dreads bringing into the world a child that may inherit these 
diseases. 

Another case : A woman has had two pregnancies ; both produced twms 
and flooding so severe as nearly to cost her life. Pregnant a third time, she 
asks to have abortion induced, urging that she is going to a colony beyond 
reach of skilled physicians. _ , , , j 

Another case: A lady had puerperal mania; she recovered, and had 
insanitv when not pregnant. This attack yielded quickly under rectification 
of uterine displacement; again pregnant, insanity returned at five months. 
Should labor be induced ? 
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These cases all occurred in practice. In one case of recurrent puerperal 
insanity, Spencer Wells removed the ovaries in order to obviate the risk of 
another pregnancy and the probable concomitant insanity. It is difficult to 
contest the legitimacy of this proceeding. But several nice questions arise 
out of it. 1. It is assumed that another pregnancy will bring back insanity, 
and that without pregnancy the probability is sufficiently strong that she 
will not lapse into insanity. But ovariotomy simple has on several occasions 
been quickly followed by insanity. Then, again, oophorectomy is not free 
from danger to life. Supposing the chances of death under the operation, 
and of recurrence of insanity if the ovaries are not removed, to be equal, 
are we justified in pitting life against insanity? 2. Is there no other way of 
avoiding pregnancy? Abstinence on the part of the husband is surely more 
reasonable than mutilating the wife. At the same time it must be remem- 
bered that oophorectomy is justified by clinical experience as a life-saving 
resource against hemorrhage and other dangers connected with uterine fibro- 
myoma. 

The advance of gynecological knowledge imports new views into obstetric 
practice, and compels us to revise laws that seemed immutably settled'. 

The new questions thus forced upon our attention add irresistible weight 
to the rule urged by Denman and his contemporaries, namely, not to under- 
take the induction of abortion or labor without a formal and deliberate con- 
sultation. ^When we reflect upon the many and grave medical, legal, and 
moral points involved in the arbitrary interruption of gestation, we shall 
see abundant reasons for seeking counsel to avoid possible clinical error, and 
for sharing serious professional and social responsibility. 

With one more reflection we conclude this subject and this work. Women 
who are suffering under the trials, physical and social, of pregnancy are 
apt to think that they have a claim to the application of the resources of 
science to relieve them. This belief may be honest ; it may be inspired by 
fear that overpowers reason and conscience. Whatever the motive, what- 
ever the circumstances, the physician to whom the suggestion is made should 
meet it by at once proposing a consultation. Thus a complete revision of 
all the factors of the problem, full deliberation, and well-balanced judgment 
will be insured. 

In this way he will set the question in all its gravity in the clearest light 
before those who consult him. He will show them that a step so important 
can alone be justified on the strict rules of medical science, guided by law 
social and divine; that the rules so based are designed in the best interests 
of the patient herself. And so will the physician, in acquitting himself of 
his duty to the State, to his profession, and to the patient, give proof of his 
conviction that medicine in its application to the relief of suflTering humanity 
knows no law but that of Right. 
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nuchal displacement of, 813 
Arterial thrombosis, 688 
Artificial respiration, 482 

Bains's method of, 484 
Howard's method of, 484 
Marshall Hall's method of, 483 
Pacini's method of, 484 
Sylvester's method of, 484 
Asphyxia, from defective development, 481 
neonatorum, 480 
paralytic, 481 
secondary, 485 
simple, 481 
treatment of, 482 
Atelectasis, 481 
Athrepsia, 487 
Atresia oris, 369 

Autogenetic puerperal fever, 727 
Autosepsis, 673 
Aveling's curve, 731 

sigmoid forceps, 731 
Avulsion of the uterus, 621 
Axes of the pelvis, 149 
Axis of the outlet, 149 

of the pelvic canal, 149 
Axis-traction forceps, 732 



BACTERIA, 677 
Bag of membranes, 421 
rupture of, 423 
Ballottement, 224 
Barnes's curve, 150 
Bartholin's glands, 46 
Basilyst, 736 
Basiotribe, 736 
Bladder, 133 

distention of, 442 
during gestation, 334 
of the embryo, 80 
paralysis of, 654 
rupture of, 264 
Blasenmole, 403 
Blastodermic vesicle, 71 
Blood, the, in pregnancy, 171 
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Body weight during geetation, 179 
Bowels, paralysis of, 654 
Breasts, the, 158, 462 

abnormalities of, 167, 462 

abscess of, 664, 666 

adipose tissue of, 160 

at puberty, 164 

development of, 164 

gland of, 160 

lymphatics of, 164 

nerves of, 164 

structure of, 159 

veins of, 168 

vessels of, 163 
Breech presentation, 507, 531 

management of, 534, 805 
Bulbi vestibuli, 45 
Bulbus arteriosus, 116 



CESAREAN section, 855 
occasions for, 856 
the operations for, 857 
Cancerous degeneration of the uterus, 613 
Caput succedaneum, 499 
Carus's curve, 150 

Catheter, use of, in retroversion of the 

gravid uterus, 265 
Cephalic presentation, 506 

version, 545 
Cephalotribe, the, 737 

Fancourt Barnes's, 850 
Cerebral thrombosis, 305 
Cervix uteri during pregnancy, 190 
Changes in circulation at birth, 119 
Chloasma uterinum, 335 
Chloral, 744 

Chloroform, action of, 744 
Chorea in gestation, 280 
Chorion, 79, 104 

frondosum, 104, 115 

Iseve, 105 
Circulation of the yolk sac, 79 
Circulating organs in pregnancy, 172 
Circular laceration of uterus, 619 
Cleft palate, 369 
Clitoris, 44 
Coccyx, 123 
Colostrum, 462 

corpuscle, 461 
Colpitis, 700 

Comparative anatomy of the pelvis, 146 
Complicated gestation, 234 

presentation, 554 
Connective tissue of the pelvis, 139 
Constipation, 324 
Convulsions, puerperal, 284 
Copeman's method in vomiting of preg- 
nancy, 275 
Cord, the umbilical, 433 

how to tie the, 444 

right time for tying the, 443 

tying the, 443 
Corpus albicans, 41 
Corpus luteum, 41 

spurium, 41 



Corpus verum, 41 
Cotyledons, 114 
Coxal bone, 123 
Cranioclast, 848 
Custodes virginitatis, 131 
Cystitis, 334 



DECAPITATION, 834 
Decapitator, 738 
Decidua, 75 

reflexa, 75, 104, 1 10 
serotina, 75, 95, 104, 109, 110 
vera, 75, 108, 109 
Decidual cells, 108 
Deformities of the pelvis, 759 
Depressed nipples, 664 
Diabetes, 331 
Diarrhoea, 324 

Digestive apparatus in gestation, 176 

Diphtheria in gestation, 342 

Discus proligerus, 39 

Diseases grafted on the gravid state, 336 

of the embryo, 364 
Disorders of the alimentary canal, 323 
Displacements of the gravid uterus, 25& 
Douglas's pouch, 46, 139 
Ductus arteriosus, 116, 468 

Botalli, 116 

Cuvieri, 91, 116 

venosus, 117 
Dysgalactia, 661 
Dystocia, 741 

causes of, 741 

double uterus, 758 

faults in pelvis, 759 

from monsters, 815 

from the foetus, 775 

from tumors, 748 

hypertrophic elongation of cervix, 75T 
prolapsus and procidentia, 756 
signs of, 741 



ECTOPIC gestation, 243 
Embolia, 690 
Embolism, 313, 649, 688 

pulmonary, 690 
Embryo, diseases of, 364 
formation of, 72 
intrauterine death of, 383 
malformations of, 365 
mummification of, 384 
struma of, 382 
syphilis of, 382 
Embryonic area, 71 
membranes, 75 
Embryotome, 738 
Embryotomy, 844 

dangers of, 854 
Emphysema, subperitoneal, 626 
Endosepsis, 673 
Epichontocics, 743 
Epidemic puerperal fever, 709 
Epididymis, 101 
Epispadias, 372 
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Ergot, 743 

Erysipelas in gestation, 343 
Evacuations of foetus, 471 
Evolution, spontaneous, 548 
Exophthalmic goitre, 315 
Exophthalmos, 654 
Exosepsis, 673 
Expression of placenta, 440 
Extension of the head in labor, 514 
Extroversion of the bladder, 372 



FACE presentation, 506 
management of, 527 
mechanism of, 521 
Fallopian tubes, 53 
Fate of the germinal layers, 80 
Fatty degeneration of [ilacenta, 399 
Fever, autogenetic puerperal, 727 
epidemic puerperal, 70'J 
heterogenetic puerperal, 727 
hospital, 710 
in new-born child, 712 
puerperal, 668 
septicaemie, 675 
surgical, 677 
thrombotic, 688 
traumatic, 674 
treatment of puerperal, 723 
Foetal circulation, 116 
evacuations, 471 
head, 489 

circumferences of, 492 
compressibility of, 497 
diameters of, 491 
moulding of, 494 
obliquity of, 502 
resiliency of, 497 
structure of, 490 
membranes, 104 
Foetus, attitude of, hi idero, 198 
ductility of, 497 
excretion of, 122 
impacted, 882 

in Its obstetric relations, 488 
instinctive power of, 198 
nutrition of, 121 

reflex muscular movements of, 198 

relations of, to uterine cavity, 198 

resiliency in spinal column of, 497 

respiration of, 120 

secretion, of, 122 

temperature of, 120 
Fontanelles, 489 
Foramen ovale, 119 
Forceps, the, 730, 778 

application of the, 785 

Aveling's, 731 

dangers attending the, 798 

indications for, 782 

in face presentations, 792 

in occipito-posterior positions, /91 

in pendulous belly, 795 

powers of, 781 

rules for use of, 782 

Tarnier's, 732 



, Forceps, the operation by, 784 

to the after-coming head, 796 
types of, 780 
j Fossa navicularis, 43 
I Fourchette, 43 
Frenulum, 43 
Funis, prolapse of, 802 
reposition of, 804 



GALACTOPHOROUS ducts, 163 
Galactorrhoea, 661 
Gangrene of the vulva, 658 
Gangrenous metritis, 714 
Germinal epithelium, 34 
spot, 37 
vesicle, 37 
Gestation, abdominal, 247 
abnormal, 243 
ague in, 343 
albuminuria of, 272, 283 
amaurosis in, 289 
aphasia in, 290 
aphonia in, 290 
apparent, 251 
cerebral apoplexy in, 290 
complicated, 234 
deafness in, 289 
diagnosis of, 251 
stage of, 229 
disease of the kidney in, 290 
diseases of, 269 
diphtheria in 342 
duration of, 234 
ectopic, 243 
epilepsy in, 278 
erj^sipelas in, 343 
evidences of past, 658 
hernial, 250 
herpes in, 335 
hysteria in, 283 
influenza in, 342 

in one horn of uterus bicornis, 249 

insanity of, 306 

mania in, 290 

natural history of, 169 

neuroses of, 270 

ovarian, 243 

paraplegia in, 290 

parietal, mural, or interstitial, 249 

phthisis in, 344 

process of, 168 

pulmonary apoplexy in, 290 

quadruple, 208 

quintuple, 208 

reflex convulsions, simple, in, 278 

retrouterine, 250 

rheumatism in, 346 

rubeola in, 342 

scarlatina in, 341 

signs and diagnosis of, 209 

spasms in the legs in, 278 

subectopic, 250 

svphilis in, 346 

triple, 207 

tubal, 243 
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Gestation, tubo-ovarian, 247 
twin, 204 
variola in, 336 
vomiting of, 271 
with ascites, 253 
with cancer of the uterus, 254 
with cystic disease of kidney, 253 
with enlarged liver, 253 
with pelvic hematocele, 253 
with uterine tumors, 253 

Glandular system in gestation, 176 

Globus hystericus, 315 

Glycose, 174 

Glycosuria, 331, 459 

GoUre, 314 

Graafian follicle, 37 

Gravid uterus, displacements of, 256 



EM ATOM A, 604 

HiX?matoblasts, 469 
Harelip, 368 
Head-locking, 812. 

presentation, 506 
Heart affections, 312 
Hemorrhage, 558 

accidental, 562 

consequences of, 607 

of gestation, 559 

post-partum, 588 

secondary puerperal, 600 

traumatic, 577 

unavoidable, placenta prtevia, 566 
Hemorrhages from the nose, 321 

from the skin, 321 

in gestation, 320 

into the bronchi, 321 

into the parenchyma of organs, 322 

into serous cavities, 321 

of the new-born child, 486 

subconjunctival, 321 
Hemorrhoids, 316 
Hermaphroditism, 374 
Hernia, 371 

labor with, 816 
Hernial gestation, 250 
Heterogenetic puerperal fever, 727 
Hidrosis, 703 
Hilum foliiculi, 39 
Hirsuties gestationis, 335 
His's embryo, 84 
Hospital fever, 710 
Hydrocele, 374 
Hydrostatic dilators, 745 
H^'drorachis, 370 

Hygiene of the pregnant woman, 242 
Hymen, 84 
Hyper-lactation, 663 
Hypospadias, 872 



ICTUS epilepticus, 296 
Ileus in puerpery, 652 
Impaction, 777 

Imperforate anus and rectum, 373 
vagina, 375 



Impregnation, 64 
Induction of abortion, 265 
indications for, 869 
of labor, 866 

proceedings for, 872 
prognosis of issue to mother and 
child, 875 
Infection, modes of, 707 
Influenza in gestation, 342 
Injection of ferric perchloride, 596 
Injuries of pelvic joints, 634 
Insanity in gestation, 305 
in suckling women, 309 
of puerpery proper, 309 
of the recently delivered woman, 308 
Instruments, 779 
Insufflator, Dessaignes', 483 
Interstitial gestation, 249 
Intrauterine transmigration, 244 
Inversion of the uterus, 635 

course and prognosis of, 643 
during pregnancy, 637 
spontaneous, 639 
symptoms and diagnosis, 641 
treatment, 643 
Involution of the uterus, 448 
conditions favoring, 453 
conditions impeding, 453 



TAUNDICE of pregnancy, 325 
fj malignant, 327 



KIDNEY, disease of, 334 
during gestation, 174 
Knee presentation, 508 
Krause's embryo, 87 
Kyestein, 175 
Kyphotic pelvis, 766 



LABIA pudendi, 43 
Labor, 412 
Labor, accidents during and after, 608 
apoplexy during, 649 
artificial, 412 
calorification in, 429 
cardiac murmurs after, 458 
causes of, 413 
circulation in, 429 

diagnosis of positions and presenta- 
tions in, 488 

duration of, 427 

eflfects of, 451 

expulsive stage of, 426 

factors of, 414, 488 

force used in, 416 

hereditary types of, 428 

influence of race, climate, etc., upon, 
428 

influence of, upon maternal functions, 
428 

influence on fcetus of, 429 
inoccipito-posterior presentations, 517 
management of simple, 430 



IN] 

Labor, management of third stage of, 434 
mechanism of, 500 
missed, 349 

modifications of respiration after, 458 
natural or prenatural, 488 
plastic phenomena of, 498 
post-placental period of, 442 
premature, 349 
premonitory signs of, 414 
process of, 414 
respiration in, 429 
spontaneous, 412 
sudden death in, 648 
the blood after, 457 
third or placental stage of, 427, 433, 
437 

urine after, 458 

with twins, 810 
Laceration of uterus and vagina, 622 
Lamination, 852 
Laparo-elytrotomy, 861 

dangers of, 862 
Laparotomy, 630 
Laiitancy, 237 
Leucocythsemia, 320 
Liberation of arms, 823 
Liquor amnii, 106, 423 

folliculi, 39 
Liver, acute yellow atrophy of, 326 

affections of, 325 

glucose, 325 
• in gestation, 173 

the biliary function of, 325 

the cholesterine excretion of, 325 

the glycogenic function of, 325 
Lochia, the, 454 

microscopical character of, 455 

quantity of, 454 
Lungs in gestation, 173, 320 

of foelus, 101 
Lymphatics of the pelvis, 134 



MALFORMATIONS of the embryo, 365 
Mammary gland, 160 
Mastitis, 662 

Maternal membranes, 108 
Measurements of the brim, 144 

of the pelvis, 143 
Meatus urinarius, 45, 46 
Mechanism of labor, 500 

in breech labor, 530 

in face presentations, 521 

in head presentations, 512 

in oblique presentations, 539 
Medullary folds, 73 

groove, 72 
Mellituria, 331 
Membrana granulosa, 39 
Menstrual blood, 58 

characters of, 59 
duration of flow of, 59 
quantity lost of, 59 

process, 65 
Mental aberration during labor, 60b 
Mesoblast, splitting of, 77 



EX. 881 

Metritus, 701 

gangrenous, 714 
Metro-peritonitis, 679, 701 
Microbes, 678 

Miliary puerperal fever, 703 
Milk, 460 

as atfected by food and medicines taken 
by the mother, 478 

duration of, 462 

secretion of, 460 

substitutes for breast, 479 

fever, 662 
Missed labor, 349 
Modes of infection, 707 
Moles, 379, ^10 
Monsters, 815 

dystocia from, 815 
Monstrosities, 367 
Mons Veneris, 43 

Mortality in workhouse-midwifery, 712 

Moulding of head in head-first labors, 516 

Multiple gestations, 201 

Mummification of foetus, 384 

Mural gestation, 249 

Musculature of the gravid uterus, 183 

Myxoma, 402 



NAEGELE'S pelvis, 773 
Na3vus, 378 
Nephrite albumineuse, 294 
Neural canal, 73 
Neuroses of gestation, 270 
Newborn infant, 466 

asphyxia of, 480 
blood of, 469 
care of, 476 
circulation in, 468 
daily growth of, 476 
digestion of, 470 
er3'sipelas of, 478 
evacuations of, 471 
hemorrhages of, 486 
ophthalmia of, 477 
respiration of, 469 
skin of, 473 
temperature of, 470 
urine of, 472 
weight of, 475 
Nipples, depressed, 664 

fissured or cracked, 664 
inflamed, 664 
sore, 665 
Nuchal displacement of arm, 813 
Nucleoli, 37 

Nulliparity, signs of, 658 
Nymphaj, 43 



OBLIQUE presentations, 539 
Obliquities of the foetal head, 502 
Obturator internus muscle, 133 

nerve, 134 
Operations, 778 

Ophthalmia of newborn children, 477 
of puerpery, 702 
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Organ of Rosenmiiller, ')i 

Os innominatum, 123 

Osseous systena during gestation, 178 

Ostium uterinum, 35 

Osteomalacic pelvis, 769 

Osteophytes, 178 

Ova, permanent, 87 

primitive, 35 
Ovarian gestation, 243 
Ovaries, 54 
Oviducts, 53 
Ovulation, 41 
Ovum, the, 33 

permanent, 35 
Oxytocics in dystocia, 743 



PAINS, false, 418 
Palpation, 222 

diagnosis of presentation by, 512 
Paralysis of the bladder, 654 
of special senses, 655 
of the bowels, 654 
Paralytic affections, 304 
Parametritis, 679 
Paraplegia, 304, 655 
Parasitic foetus, 367 
Parietal gestation, 249 
Parovarium, 54 
Parturition, 414 

physiological hemorrhage of, 434 
process of, 414 
Pelvic abscess, 666 
floor, 137 

joints — injuries, 634 

presentation, 507 
Pelvimetry applied to obstetrics, 157 
Pelvis, 123 

axes of, 149 

bony, 156 

circumferences of, 156 
comparative anatomy of, 146 
deformities of, 759 
diameters of, 151 

dififerences between male and female, 
146 

external measurements of, 156 

external surface of, 131 

inclinations of, 151 

inclines of, 155 

in different ages, 146 

in individuals, 148 

in the lower animals, 147 

kyphotic, 766 

measurements of, 143 

oblique ovata, 773 

osteomalacic, 769 

planes of, 149 

rickety, 761 

soft parts of, 131 

spondylolisthetic, 771 

standard, 153 

the split, 775 

thorny, 774 
Pemphigus, 335 
Pendulous belly, 658 



EX. 

Perforator, 734 
Pericarditis, 313 
Perimetritis, 679 
Perineum, 43 
care of, 431 

how to support the, 432 

injuries of, 625 

laceration of, 432 

rupture of, 624 
Peripheral ligaments, 127 
Peritoneum, 138 
Peritonitis, 698 

gonorrhceal, 682 
Phimosis, 374 
Phlebectases, 316 
Phlegmasia dolens, 683 
Phthisis in gestation, 344 
Physics of the abdomen and pelvis, 141 
Physiological albumen, 175 

exaggerations, 654 
Physiology of the foetus, 120 
Pigmentation during pregnancy, 177 

in placenta, 398 
Pityriasis, 335 
Placenta, 79, 112 

apoplexy of, 392 

blood extravasation in, 389 

calcareous deposits in, 396 

course and symptoms of, 577 

dangers of, 580 

diagnosis of, 579 

diseases of, 387 

duplex, 115 

expression of, 440 

fatty degeneration of, 398 

fatty metamorphosis of, 398 

fibrinous deposits in, 395 

hydatidiform, degeneration of, 402 

hypertrophy and atrophy of, 397 

inflammation of, 393 

manual removal of, 441 

marginata, 115 

cedema of, 397 

prsevia, 566 

treatment of, 582 

prognosis as to child in, 581 

retained, 602, 645 

sclerosis of, 394 

source of blood in, 575 

succenturiata, 115 

tripartita, 116 

varieties of, 571 
Placental stage of labor, 436 
Planes of the uterus, 504 
Plural gestations, 201 
Podalic bipolar turning, 870 
Porro's operation, 031 
Post-partum hemorrhage, 588 
causes of, 589 
treatment of, 595 
Post-placental period, 442 
Pregnancy. See Gestation, 658 
Premature labor, 349 
Presentation, complicated, 509, 554 

diagnosis by palpation, 510 

of the breech, 507 
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Presentation of the face, 50)j 
of the head, 506 
of the knee, 508 
of the pelvic extremity, 530 
of the trunk, 509 
Primitive streak, 72 
Progressive pernicious anaemia, 319 
Prolapse of funis, 802 
Prolapsus of the gravid uterus, 266 

uteri causing dystocia, 757 
Pronucleus, 64 
Pruritus, 335 
Pseudocyesis, 230 
Psoriasis, 335 
Puerpera, the, 463 
care of, 464 
observations of, 404 
Puerperal constitution, 673 
convulsions, 285, 294 

ammonjcmia in, 295 
author's theory of, 298 
effect upon the child of, 299 
good effect of labor in, 302 
mode of inducing labor in, 303 
nervous centres in, 295 
nitro-glycerine in, 301 
pilocarpine in, 301 
prognosis of, 298 
prophylaxis of, 300 
remedial treatment of, 300 
restorative treatment in, 303 
the treatment of, 299 
toxc-cmia in, 294 
fevers, 668 

analysis of, 671 
forms of, 672 
hidrotid, 703 
miliary, 703 
theories of, 670 
phlegmosis, 287 
process, the, 445 

general phenomena of, 445 
hemorrhages in, 600 
involution in, 448 
local phenomena of, 446 
reaction in, 447 
shock in, 446 
Pulmonary apoplexy, 322 

embolism, 690 
Pyramidal muscle, 133 
Pyrosis, 324 



QUADPvUPLE gestation, 203 
Quintuple gestation, 208 



RECTUM, 133 
Pveichert's embryo, 82 
Removal of placenta, 441 
Resp, ration of the foetus in utero, 120 
Responsibility of pregnant women and of 

women in labor and puerpery, 311 
Restitution of the head during labor, 514 
Retained placenta, 602, t)45 



Retrouterine gestation, 250 
Retroversion of the gravid uterus, 256 

of the uterus, 443 
Rheumatism in gestation, 346 
Rickety pelvis, 761 
Rotation of head during labor, 513 
Rubeola in gestation, 342 
Rapture of the bladder, 264 

of the perineum, 624 

of the uterus, 609 
causes of, 614 
mechanism of, 617 



SACCIFORM dilatation of the uterus, 
261 

Sacvo-coccygeal joint, 126 
movements, 128 
-iliac joints, 126 
-sciatic ligament, 127 
-vertebral angle, 153 
arthroses, 126 
symphysis, 126 
Sacrum, 123 
Salpingitis, 682 
Scarlatina in gestation, 341 
Sclerema, 381 

Secondary puerperal hemorrhage, 600 

Segmentation of ovum, 69 

Septicsemic fever, 675 

Show, the, 424 

Sigaultian operation, 863 

Signs of pregnancv, 213 

Skin, 335 

in gestation, 176 
Softening of pelvic joints in pregnancy 

and labor, 129 
Sore nipples, 665 
Spermatozoa, 65 
Sphincter vaginas, 48 
Spina bifida, 370 
Spleen, 334 

in gestation, 176 
Spondylolisthesis, 771 
Spontaneous version, 544 

evolution or expulsion, 548 
Statics of the uterus, 140 
Steorrhoea nigricans, 177 
Strength of the umbilical cord, 107 
Striic gravidarum, 225 
Structure of the umbilical cord, 107 
Styptics, 595 
Subectopic gestation, 250 
Subpubic angle, 144 
Sudden death during geslation, 647 
during labor, 649 
in puerpery, 651 
Superfecundation, 202 
Superfcetation, 202 
Superimpregnation, 202 
Surgical fever, 677 
Symphysiotomy, 863 
Symphysis pubis, 127 
Synclitism, 503 
Syphilis in gestation, 346 
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TEMPBKATUKE in childhood, 458 
Tetanus, 651 

in gestation, 279 
Thorny pelvis, 774 
Thrombosis, 313 
arterial, 688 
pulmonary, 690 
Thrombotic puerperal fever, 683 
Thrombus, 604 

course and symptoms of, 605 
perimetric, 606 
secondary, 604 
Torsion of the umbilical cord, 381 
Transfusion, 599 
Transverse presentations, 539 
Traubenmole, 402 
Traumatic fever, 674 
hemorrhage, 577 
injuries from labor, 657 
Triple gestation, 207 
Triplets, 557 
Tubal gestation, 243 
Tubo-ovarian gestation, 247 
Tumors as cause of dystocia, 748 
congenital fibro-cystic, 378 
dermoid cystic, 378 
fatty, 378 
sebaceous, 378 
Tunica albuginea, 35 
fibrosa folliculi, 39 
propria, 39 
propria folliculi, 39 
Turning. See Version, 799 
dangers attending, 843 
in abdomino-anterior position, 830 
in contracted pelvis, 841 
Twin gestation, 204 
signs of, 206 
Twins, 555 

course of labor with, 556 
difficult labor with, 810 
Two-horned uterus, 758 



UMBILICAL cord, 106 
twisting of, 381 
fistulas, 373 
stalk, 80 
vesicle, 74 
Urachus, 80 
Urethra, 46 

absence of, 373 
Urino-genital organs, 99 
Uterine contractions in labor, 419 
Utero-sacral pouch, 139 
-vesical pouch, 139 
Uterus, 48 

avulsion of, 621 
bloodvessels of, 51 



Uterus, congenital malformations of, 52 
glands of, 50 
injuries of, 627 
inversion of, 635 
involution of, 448 
ligaments of, 51 
masculinus, 101 

modifications of, during labor, 180 
neck of the, after labor, 451 
planes of, 504 
rupture of, 609 
statics of, 140 



yAGINA, 46 
V deformities of, 375 

lacerations of, 623 

sloughing of, 623 
Vagitus intrauterinus, 429 
Valves in labor, 426 
Varices of anus and rectum, 318 

of broad ligaments, 318 

of round ligaments, 318 

of the trurik, 319 

of urethra and bladder, 319 

of vagina, 317 

of vulva, 317 

treatment of, 319 
Varicose veins, 316 
Variola in gestation, 336 
Vascular system of the embryo, 79 
Vas deferens, 101 ■ 
Vergetures, 225 
Version, 799 

artificial, 799 

bipolar, 817, 831 

by the breech, 546 

cephalic, 545, 801 

history of, 800 

spontaneous, 544 
Vesicula prostatica, 101 
Vesicular mole, 402 
Vestibule, 45 

Virginity, evidence of, 658 
Vitality of ovum, 67 

of spermatozoa, 67 
Vulva, 43 

gangrene of, 658 

varices of, 317 
Vulvar orifice, 46 



YOLK sac, 74, 106 
stalk, 74 



ZONA pellucida, 37 
radiata, 40 
Zymotics in puerperse, 704 
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shall have attractions as well for the eye as for the mind of the reading practitioner. 

The printed prices are those at which books can generally be supplied by booksellers 
throughout the United States, who can readily procure for their customers any works not 
kept in stock. "Where access to bookstores is not convenient, books will be sent by mail 
postpaid on receipt of the price, and as the limit of mailable weight has been removed, no 
difficulty will be experienced in obtaining through the post-oflice any work in this cata- 
logue. No risks, however, are assumed either on the money or on the books, and no pub- 
lications but our own are supplied, so that gentlemen will in most cases find it more con- 
venient to deal with the nearest bookseller. 

LEA BEOTHEKS & CO. 
Nos. 706 and 708 Sansom St., PniLADELrHiA, June, 1885. 



PROSPECTUS FOR 1805. 

A WEEKLY MEDICAL JOURNAL. 

SUBSCRIPTION RATES. 

The Medicai. News FiveDollars. 

The American Joubnal of the Medical Sciences . Five Dollars. 

COMMUTATION RATES. 
The Medical News \ N i n e D o 1 1 a r s per 

The American Journal of the Medical Sciences / annum, in advance. 

THE MEDICAL NEWS. 

A National Weekly Medical Periodical, containing 28 to 32 Quarto 
Pages of Reading- Matter in Eacli Issue. 

The Medical News endeavors to render efficient assistance in the daily work 
of the practising physician, surgeon and specialist. Every department of medical 
science finils adequate representation in its columns, and its plan and arrangement are 
well calculated to suit the convenience and secure the comfort of its readers. In the 
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THE MEDICAL NEWS-WEEKLY. 

(Continued from first page.) 
Original Department its columns are replete with articles of the liighest practical value; 
its Hospital Eeports reflect the modes of treatment adopted in the most celebrated 
hospitals of the globe, and its Department of Progress contains judicious excerpts and 
translations from all the leading medical periodicals of the world. The Editorial 
Articles are from the pens of a large and able Editorial Staff, and are everywhere 
conceded to be the most instructive and scholarly productions of their chiss in the 
country. Maintaining a large corps of qualified correspondents in all the medical 
centres of both hemispheres, The News is in early receipt, by cable, telegraph and 
mail, of intelligence from all quarters. It thus unites the energy of a newspaper with 
the elaboration of a scientific magazine. Its reputation for enterprise in the past is 
the best guarantee for the future that nothing will be left undone to render it a faith- 
ful counsellor and indispensable assistant to every professional man in active practice. 



THE AMERICAN JOURNAL of the MEDICAL SCIENCES, 

Edited by I. MINIS HAYS, A. M., M. D., 

Is published Quarterly, on the first days of January, April, July 
and October, each Jfumber containing over Three Hundred 
Octavo Pages, fully Illustrated. 

In his contribution to "A Century of American Medicine," published in 1876, Dr. 
John S. Billings, U. S. A., Librarian of the National Medical Library, Washington, thus 
graphically outlines the character and services of The American Journal — "The 
ninety-seven volumes of this Journal need no eulogy. They contain many original papers 
of the highest value ; nearly all the real criticisms and reviews which we possess ; and 
such carefully prepared summaries of the progress of medical science, and abstracts and 
notices of foreign works, that from this iile alone, were all other productions of the press 
for the last fifty years destroyed, it would be possible to reproduce the great majority of 
the real contributions of the Avorld to medical science during that period." 

This oj>inion of a man pre-eminently qualified to judge is corroborated by the great 
circle of readers of the Journal, which includes the thinkers of the 'profession in all parts 
of the world. During the coming year the features of the Journal which have given 
unalloyed satisfaction to two generations of medical men, will be maintained in their 
vigorous maturity. 

The Original Department will consist of elaborate and richly illustrated articles 
from the pens of the most eminent members of the profession in all parts of the country 
and England. 

The Review Department will maintain its well-earned reputation for discernment 
and impartiality, and will contain elaborate reviews of new works and topics of the day, 
and numerous analytical and bibliographical notices by competent writers. 

Following these comes the Quarterly Summary of Improvements and Dis- 
coveries in the Medical Sciences, Avhich, being a classified and arranged condensation 
of important articles appearing in the chief medical journals of the world, furnishes a 
compact digest of medical progress abroad and at home. 

The subscription price of The American Jottrnal op the Medical, Sciences has 
never been raised during its long career. It is still sent free of postage for Five Dollars 
per annum in advance. 

Taken together, the Journal and News combine the advantages of the elaborate prep- 
aration that can be devoted to a quarterly with the prompt conveyance of intelligence 
by the Aveekly ; while, by special management, duplication of matter is rendered im- 
possible. 

It will thus be seen that for tlie very moderate sum of NINE DOLLARS in advance 
the subscriber will receive free of postage a weekly and a quarterly journal, both reflecting 
the latest advances of the medical sciences, and containing an equivalent of more than 4000 
octavo pages, stored with the choicest material, original and selected, that can be furnished 
by the best medical minds of both hemispheres. It would be impossible to find elsewhere 
so large an amount of matter of the same value offered at so low a price. 
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The safest mode of remittance is by bank check or poatal monev order, drawn to 
the order of the undersigned; where these are not accessible, remittances for subscrip- 
tions may be made at the risk of the publishers by forwarding in registered letters. Address, 
Lea Brothers & Co., Nos. 706 and 708 Sansom St., Philadelphia. 

Communications to both these periodicals are invited from gentlemen in all parts 
of the country. Original articles contributed exclusively to either periodical are UberaUy 
paid for upon publication. When necessary to elucidate the text, illustrations wiU be fur- 
nished without cost to the author. 

All letters pertaining to the Editorial Department of The Medical News and The 
American Journal of the Medical Sciences should be addressed to the Editorial 
Offices, 1004 Walnut Street, Philadelphia. 

All letters pertaining to tlie Business Department of these journals should be addressed 
exclusively to Lea Brothers & Co., 706 and 708 Sansom Street, Philadelphia. 

HARTSMOItJS^E, JBCEKMT, A, M., M. J)., 

Lately Professor of Hygiene in the University of Pennsylvania. 

A Conspectus of the Medical Sciences ; Containing Handbooks on Anatomy, 
Physiology, Chemistry, Materia Medica, Practice of Medicine, Surgery and Obstetrics. 
Second edition, thoroughly revised and greatlv improved. In one large royal 12mo. 
volume of 1028 pages, with 477 illustrations. Cloth, $4.25 ; leather $5.00. 



The object of this manual is to afford a conven 
ient work of reference to students during the brief 
moments at their command while in attendance 
upon medical lectures. It is a favorable sign that 
it has been found necessary, in a short space of 
time, to issue a new and carefully revised edition. 
The illustrations are very numerous and unusu- 



industry and energy of its able editor. — Boston 
Medical and Surgical Journal, Sept. 3, 1874. 

We can say, with the strictest truth, that it is tho 
best work of the kind with which we are acquaint- 
ed. It embodies in a condensed form all recent 
contributions to practical medicine, and is there- 
fore useful to every busy practitioner throughout 



ally clear, and each part seems to have received our country, besides being admirably adapted to 



its due share of attention. We can conceive such 
a work to be useful, not only to students, but to 
practitioners as well. It reflects credit upon the 



the use of students of medicine. The book is 
faithfully and ably Qs.QCUted.-— Charleston Medical 
Journal. April, 1875. 



STVnENTS' SBItlES OF MAJSJIALS. 

A Series of Fifteen Manuals, for the use of Students and Practitioners of Medicine 
and Surgery, written by eminent Teachers or Examiners, and issued in pocket-size 
12mo. volumes of 300-540 pages, richly illustrated and at a low price. The following vol- 
umes are now ready: Gould's Surgical Diagnosis, Robertson's Physiological Physics, 
Bruce's Materia Medica a-nd Therapeutics, Power's Human Physiology, Clarke and 
Lockwood's Dissector^ Manual, Ralfe's Clinical Cliemistry, Treves' Surgical Applied 
Anatomy, Pepper's Surgical Pathology, and Klein's Elements of Histology. The following 
are in press : Bellamy's Operative Surgery, Bell's Comparative Physiology and Anatomy, 
(shortly). Pepper's Forensic Medicine, and Curnow's Medical Applied Anatomy. For 
separate notices see index on last page. 

SEBIES OF CLINICAL^MANUALS, 

In arranging for this Series it has been the design of the publishers to provide the 
profession with a collection of authoritative monographs on important clinical subjects 
in a cheap and portable form. The volumes will contain about 550 pages and will be 
freely illustrated by chromo-lithograplis and woodcuts. The following volumes are 
just ready: Treves on Intestinal Obstruction; and Savage on Insanity and Allied Neu- 
roses; The following are in active preparation: Hutchinson on Syphilis; Bryant 
on the Breast; Morris on Surgical Diseases of the Kidney; Broadbent on the Pulse; 
Butlin on the Tongue (shortly)/ Owen on Surgical Diseases of Children; Lucas on 
Diseases of the Urethra, ; Marsh on Diseases of the Joints, Pick on Fractures and Disloca- 
tions, and Ball on the Rectum and Anus. For separate notices see index on last page. 

NEILL, JOJIJ^f M, Jy., and SMITH, F. G,, M. J>., 

Late Surgeon to the Penna. Hospital. Prof, of the Institutes of Med. in the Univ. of Penna. 

An Analytical Compendium of the "Various Branches of Medical 
Science for the use and examination of Students. A new edition, revised and improved. 
In onelarge royal 12mo. volume of 974 pages, with 374 woodcuts. Cloth, $4; leather, $4.75. 

LUDLOW, J.L.,M.n., 

Consulting Physician to the Philadelphia Hospital, etc. 

A Manual of Examinations upon Anatomy, Physiology, Surgery, Practice of 
Medicine Obstetrics, IMateria Medica, Chemistry, Pharmacy and Therapeutics. To which 
is added t, Medical Formulary. Third edition, thoroughly revised, and greatly extended 
and enlarged In one handsome royal 12mo. volume of 816 large pages, with 370 illus- 
trations. Cloth, $3.25 ; leather, $3.75. 

The arrano-ement of this volume in the form of question and answer renders it espe- 
cially suitable for the office examination of students, and for those preparing for graduation. 
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DUNGLISOW, nOBLJEY, M, D., 

Late Professor of Institutes of Medicine in the Jefferson Medical College of Philadelphia. 

MEDICAL LEXICON ; A Dictionary of Medical Science : Containing 

a concise Explanation of the various Subjects and Terms of Anatomy, Physiology, Pathol- 
ogy, Hygiene, Therapeutics, Pliarmacology, Pharmacy, Surgery, Obstetrics, Medical Juris- 
prudence and Dentistry, Notices of Climate and of Mineral Waters, Formulje for Officinal, 
Empirical and Dietetic Preparations, with tlie Accentuation and Etymology of tlie Terms, 
and the French and other Synonymes, so as to constitute a French as well as an English 
Medical Lexicon. Edited by Richard J. Dunglison, M. D. In one very large and 
handsome royal octavo volume ot 1139 pages. Cloth, $6.50; leather, raised bands, $7,50; 
very handsome half Russia, raised bands, $8. 

The object of the author, from the outset, has not been to make tlie work a mere lexi- 
con or dictionary of terms, but to afford under each word a condensed view of its various 
medical relations, and thus to render the work an epitome of the existing condition of 
medical science. Starting with this view, the immense demand which has existed for the 
work has enabled him, in repeated revisions, to augment its completeness and usefulness, 
until at length it has attained the position of a recognized and standard authority wherever 
the language is spoken. Special j^ains have been taken in the preparation of the present 
edition to maintain this enviable reputation. The additions to the vocabulary are more 
numerous than in any previous revision, and particular attention has been bestowed on the 
accentuation, which will be found marked on every word. The typographical arrangement 
has been greatly improved, rendering reference much more easy, and every care has been 
taken with the mechanical execution. The volume now contains the matter of at least 
four ordinary octavos. 



A book of which every American ought to be 
proud. When the learned author of the work 
passed away, probably all of lis feared lest the book 
should not maintain its place in the advancing 
science whose terms it defines. Fortunately, Dr. 
Richard J. Dunglison, having assisted hisfatherin 
the revision of several editions of the work, and 
having been, therefore, trained in the methods 
and imbued with the spirit of the book, has been 
able to edit it as a work of the kind should be 
edited — to carry it on steadily, without jar or inter- 
ruption, along the grooves of thought it has trav- 
elled during its lifetime. To show the magnitude 
of the task which Pr. Dunglison has assumed and 
carried through, it is only necessary to state that 
more than six thousand new subjects have been 
added in the present edition. — PkiUideLphia Medical 
Times, Jan. 3, 1874. 

About the first book purchased by the medical 
student is the Medical Dictionary. The lexicon 
explanatory of technical terms is simply a sine qua 
K'/rt. In a science so extensive and with sucli eol- 
taterals as medicine, it is as much a necessity also 
to the practising physician. To meet the wants of 
students and most physicians the dictionary must 
bo condensed while comprehensive, and practical 
while perspicacious. It was because Dunglison's 
met these mdications that it became at once the 
dictionary of general use wherever medicine was 
studied in the English language. In no former 
revision have the alterations and additions been 
80 great. The chief terms have been set in black 
letter, while the derivatives follow in small caps; 
an arrangement which greatly facilitates reference. 
— Cincinnati Lancet and Clinic, Jan. 10, 1874. 

As a Standard work of reference Dunglison's 



work has been well known for about forty years, 
and needs no words of praise on our part to recom- 
mend it to the members of the medical, and like- 
wise of the pharmaceutical, profession. The latter 
especially are in need of a work which gives ready 
and reliable information on thousands of subjects 
and terms which they are liable to encounter in 
pursuing their daily vocations, but with which they 
cannot be expected to be familiar. The work 
before us fully supplies this want. — American Jour- 
nal of I'harmacy, Feb. 1874. 

Particular care has been devoted to derivation 
and accentuation of terms. With regard to the 
latter, indeed, the present edition may be consid- 
ered a complete "Pronouncing Dictionary of 
Medical Science." It is perhaps the most reliable 
work published for the busy practitioner, as it con- 
tains information upon every medical subject, in 
a form for ready access and with a brevity as ad- 
mirable as itis prax:tica,\.— Southern Medical Eecyrd, 
Feb. 1874. 

A valuable dictionary of the terms employed In 
medicine and the allied sciences, and or the rela- 
tions of the subiects treated under each head. It 
well deserves the authority and popularity it has 
obtained.— ^/ iiis^i Med. Jour., Oct. 31, 1874. 

Few works of this class exhibit a grander monu- 
ment of patient research and of scientificlore.— 
London Lancet, May 13, 1875. 

Dunglison's Dictionary is incalculably valuable, 
and indispensable to every practitioner of medi- 
cine, pharmacist and dentist.— U'es^ern Lancet, 
March, 1874. 

It has the rare merit that it certainly has no rival 
in the English language for accuracy and extent of 
references.— Zo/idon Medical Gazette. 



A Dictionary of the Terms Used in Medicine and the Collateral 
Sciences. Revised, with numerous additions, by Isaac Hays, M. D., late editor of 
The American Journal of tlie Medical Sciences. In one large royal 12mo. volume of 520 
double-columned pages. Cloth, $1.50 ; leather, $2.00. 

It is the best book of definitions we have, and ought always to be upon the student's t&h\e —Southern 
Medical and Surgical Journal. ^>^>.^..</. 

MOJDWELL, G. F., F, R, A. S., F, C. S., 

Lecturer on Natural Science at Clifton College, England. 
^ _ A Dictionary of Science : Comprising Astronomy, Chemistry, Dynamics Elec- 
tricity, Heat, Hydrodynamics, Hydrostatics, Light, Magnetism, Mechanics, Meteorology 
Pneumatics, Sound and Statics. Contributed by J. T. Bottomley, M. A F C S William 
Crookes, F.R.S., F.C.S., Frederick Guthrie, B.A., Ph.D., R. A. Proctor, B A 'f R A S 
G, F. Rodwell, Editor, Charles Tomlinson, F.R.S., F.C.S., and Richard AVorneli M A ' 
B.Sc. Preceded by an Essay on the History of the Physical Sciences. In one handsome 
octavo volume of 702 pages, with 143 illustrations. Clotli, $5.00. 
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GRAY, SEI^RY, F. JR. S., 

Lecturer on Anatomy at St. Oeorge's Hospital, London. 

Anatomy, Descriptive and Surgical. The Drawings bv H. V. Carter, M. D., 
and Dr. W estmacott. The dissections jointly by tl.e Author and Dr. Carter. With 
G? rLIl!„l'f ^^''^^^^^^ Developmenjt bv T. Holmes, M.A., Surgeon to 

rgeonto and Lecturer 
Royal College of 

J. T u- u • " — " ^'"'"■ged and improved London 

edition, lo which is added the second American from the latest English edition ot 
Landmarks, Medical and Surgical, by Luther Holden, F.R.C.S., author of 
f A?o " " ^ Manual of Dissections," etc. In one imperial octavo volume 

of 1023 pages, with 504 large and elaborate engravings on wood. Cloth, ^6.00 ; leather, 
$7.00; very liandsome half Russia, raised bands, $7.50. 

This work covers a more extended range of subjects than is customary in the ordinary 
text-books, giving not only the details necessary for the student, but also the application to 
tliose details to the practice of medicine and surgery. It thus forms both a guide for the 
learner and an admirable work of reference for the active practitioner. The engravings 
form a special feature in the work, many of them being the size of nature, nearly all 
original, and having the names of the various parts printed on the body of the cut, in 
place of figures of reference with descriptions at the foot. They thus form a complete and 
splendid series, which will greatly assist the student in forming a clear idea of Anatomy, 
and will also serve to refresh the memory of those who may find in the exigencies of 
practice the necessity of recalling the details of the dissecting-room. Combining, as it 
does, a complete Atlas of Anatomy with a tliorough treatise on systematic, descriptive 
and applied Anatomy, the work will be found of great service to all physicians who receive 
students in their offices, relieving botli preceptor and pupil of much labor in laying the 
groundwork of a thorough medical education. 

Landmarks, Medical and Surgical, by the distinguished Anatomist, Mr. Luther Holden, 
has been appended to the present edition as it was to the previous one. This work gives 
in a clear, condensed and systematic way all the information by which the practitioner can 
determine from tlie external surface of the body the position of internal parts. Thus 
<;omplete, the work, it is believed, will furnish all the assistance that can be rendered by 
lype and illustration in anatomical study. 



This well-known work comes to us as the latest 
American from the tenth English edition. As its 
title indicates, it has passed through many hands 
and has received many additions and revisions. 
The work is not susceptible of more improvement. 
Taking it all in all, its size, manner of make-up, 
its character and illustrations, its general accur- 
acy of description, its practical aim, and its per- 
spicuity of style, it is the Anatomy best adapted to 
tne wants of the student and practitioner. — Medical 
Record, Sept. 15, 1883. 



There is probably no work used so universally 
by physicians and medical students as this one. 
It is deserving of the confidence that they repose 
in it. If the present edition is compared with that 
issued two years ago, one will readily see how 
much it has been improved in that time. Many 
)iages have been added to the text, especially iu 
those parts that treat of histology, and many new 
cuts have been introduced and old ones modified. 
— Journal of the Arnerican Medical Association, Sept. 
1, 188.3. 



Also for sale separate — 
HOLJDEJS^, LUTHEB, F, M. C. S., 

Surr/con to St. Bartholomew's and the FouiulUng Hospitals, London. 
Xjandmarks, Medical and Surgical. Second American from the latest revised 
English edition, witli additions by W. W. Keen, M. D., Professor of Artistic Anatomy in 
tlie Pennsylvania Academy of the Fine Arts, formerly Lecturer on Anatomy in the Phila- 
delphia School of Anatomy. In one handsome 12mo. volume of 148 pages. Cloth, $1.00 
This little book is all that can be desired within 



its scope, and its contents will be found simply in- 
valuable to the young surgeon or physician, since 
they bring before him such data as he requires at 
every examination of a patient. It is written in 
language so clear and concise that one ought 



almost to learn it by heart. It teaches diagnosis by 
external examination, ocular and palpable, of the 
body, with such anatomical and physiological facts 
as directly bear on the subject. It is eminently 
the student's and young practitioner's book. — Phy- 
sician and Surgeon, Nov. 1881. 



WILSON, JERASMVS, F, B. S. 

A System of Human Anatomy, General and Special. Edited by "W. H. 
Gobrecht M D., Professor of General and Surgical Anatomy in the Medical College of 
Ohio. In one large and handsome octavo volume of GJC pages, with 397 illustrations. 
Clotli, $4.00; leather, $5.00. 

SMITH, H. H, M. X)., and HORJSER, W3I. E,,M.I>., 

Emeritus Prof, of Surgery in the Univ. of Penna., etc. Late Prof of Anat. in the Vniv. of Penna. 
A n A nntomical Atlas, Illustrative of the Structure of the Human Body. In one 
aarge irni^nfl ocSJo volun.e c>fjOOpages, with 634 beautif ul figures. Cloth, $4.50. 

eZELAJSTD, JOSN, 31. Z>., F. R. S., 

Professor of Anatomy ami Physiology in Queen s Col'cge, Galway. 

A Directory for the Dissection of the Human Body. In one 12mo. 
volume of 178 pages. Cloth, $1.25. 
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ALLBN, SABBISOJV, M. D., 

Professor of Physiology in the University of Pennsylvania. 

A System of Human Anatomy, Including Its Medical and Surgical 
Relations. For the use of Practitioners and Students of Medicine. With an Intro- 
ductory Section on Histology. By E. O. Shakespeare, M. D., Ophthalmologist to 
the Philadelphia Hospital. Comprising 813 double-columned quarto pages, with 380 
illustrations on 109 full page lithographic plates, many of which are in colors, and 241 
engravings in the text. In six Sections, each in a portfolio. Section I. Histology. 
Section II. Bones and Joints. Section III. Muscles and FASCiiE, Section IV. 
Artekies, Veins and Lymphatics. Section V. Nervous System. Section VI. 
Organs of Sense, of Digestion and Genito-Urinary Organs, Embryology, 
Development, Teratology', Superficial Anatomy, Post-Mortem Examinations, 
AND General and Clinical Indexes. Just ready. Price per Section, each in a handsome 
portfolio, $3.50 ; also bound in one volume, cloth $23.00 ; very handsome half Russia, 
raised bands and open back, $25.00. For sale by subscription only. Apply to the Publishers. 

Extract from Introduction. 

It is the design of this book to present the facts of human anatomy in the manner best 
suited to the requirements of the student and the practitioner of medicine. The author 
believes that such a book is needed, inasmuch as no treatise, as far as he knows, contains, in 
addition to the text descriptive of the subject, a systematic presentation of such anatomical 
facts as can be applied to practice. 

A book which will be at once accurate in statement and concise in terms ; which will be 
an acceptable expression of the present state of the science of anatomy ; which will exclude 
nothing that can be made applicable to the medical art, and which will thus embrace all 
of surgical importance, while omitting nothing of value to clinical medicine, — would appear 
to have an excuse for existence in a country where most surgeons are general practitioners, 
and where there are few general practitioners who have no interest in surgery. 



It is to be considered a study of applied anatomy 
in its widest sense — a systematic presentation of 
such anatomical facts as can be applied to the 
practice of medicine as well as of surgery. Our 
author is concise, accurate and practical in his 
statements, and succeeds admirably in infusing 
an interest into the study of what is generally con- 
sidered a dry subject. The department of Histol- 
ogy is treated in a masterly manner, and the 
ground is travelled over by one thoroughly famil- 
iar with it. The illustrations are made with great 



care, and are simply superb. There is as much 
of practical application of anatomical points to 
the every-day wants of the medical clinician as 
to those of the operating surgeon. In fact, few 
general practitioners will read the work without a 
feeling of surprised gratification that so many 
points, concerning which they may never have 
thought before are so well presented for their con- 
sideration. It is a work which is destined to be 
the best of its kind in any language. — Medical 
Record, Nov. 25, 1882. 



CLAMKE, W, B., F.B. C.S. LOCKWOOJD, C. B., F,B. C.8, 

Demonstrators of Anatomy at St. Bartholomew's Hospital Medical School. London. 
The Dissector's Manual. In one pocket-size 12mo. volume of 396 pages, with 
49 illustrations. Limp cloth, red edges, $1.50. Just ready. See Sttcden^ Series of 
3 f annuls, page 3. 



This is a very excellent manual for the use of the 
student who desires to learn anatomy. The meth- 
ods of demonstration seem to us very satisfactory. 
There are many woodcuts which, for the most 



part, are good and instructive. The book is neat 
and convenient. We are glad to recommend it.— 
Boston Medical and Surgical Journal, Jan. 17, 1884. 



TBBVJES, BBJEBJEBICK, F, B, C. S., 

Senior Demonstrator of Anatomy and Assistant Surgeon at the London Hospital. 
Surgical Applied Anatomy. In one pocket-size 12mo. volume of 540 pages, 
with 61 illustrations. Limp cloth, red edges, $2.00. Just ready. See Stydent^ Series oj 
Manuals, page 3. 

He has produced a work which will command a 
larger circle of readers than the class for which it 
was written. This union of a thorough, practical 



acquaintance with these fundamental branches, 



quickened b}' daily use -as a teacher and practi- 
tioner, has enabled our author to prepare a work 
which it would be a most difficult task to excel.— 
The American Practitioner Feb. 1884. 



CUBNOW, JOMJSr, 31. n,^ jp. n. C. JP., 

Professor of Anatomy at King's College, Physician at King's College Hospital. 
Medical Applied Anatomy. In one pocket-size 12mo. volume. 
See Students' Series of Manuals, page 3. 



Preparing. 



BBLLA3IY, JEDWABD, F, B, C. S., 

Senior Assistant-Surgeon to the Charing-Oross Hospital, London. 

The Student's Guide to Sui-gieal Anatomy : Being a Description of the 
most Important Surgical Regions of the Human Body, and intended as an Introduction to 
operative Surgery. In one 12mo. volume of 300 pages, with 50 illustrations. Cloth, $2.25. 



HARTSHORNE'S HANDBOOK OF ANATOMY 
AND PHYSIOLOGY. Second edition, revised. 
In one royal 12mo. volume of 310 pages, with 220 
woodcuts. Cloth, 81.75. 



HORNER'S SPECIAL ANATOMY AND HISTOL- 
OGY. Eighth edition, extensively revised and 
modified. In two octavo volumes of 1007 pages, 
with 320 woodcuts. Cloth, 86.00. 
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J) ALTON, JOHN C, 31, !>., 

FnifesHor Emeritus of Physiology in the College of Physicians and Surgeons, New York. 
The Topographical Anatomy of the Brain. In three very hand^om"e quarto 
volumes comprising 178 pages of descriptive text. Illustrated with 48 full page photo- 
graphic plates of Brain Sections, with a like number of explanatory plates, as well as many 
woodcuts through the text. Price for the complete work, $36. Just ready. For sale by 
subscription. As but few of the copies reserved for this country now remain unsold, 
gentlemen desiring the work will do Avell to apply to tlie publishers at an early date. 



This is one of the most magnificent works on 
anatomy that has appeared during the present 
generation, and will not only supersede all its 

Eredecessors on the topographioal anatomy of the 
rain, but make any further work on the same 
lines unnecessary. It contains forty-eight ex- 
quisite illustrations of the brain en masse and in 
sections. Not only has perfect accuracy been 
secured, but one of the finest and most artistic 
works of recent times has been presented to the 
medical public. Its value as a work of reference 
is considerably increased by the very careful out- 
line sketches which accompany the plates and 
which enable them to be easily followed and 
understood. These sketches are very complete 
and accurate, and have been reproduced from 
tracings. The descriptions by the author are clear. 



precise and accurate, and the methods by which 
the sections were made and the specimens re- 
produced are given very plainly in an introductory 
chapter, which cannot fail to be of the greatest 
value to any one desirous of making similar prep- 
arations. Criticism on such a work is super- 
fluous. We can only congratulate Dr. Dalton, his 
assistants, and the publishers on the energy they 
have shown in undertaking such a work, and the 
success with wliich they have overcome a task 
presenting so many mechanical difficulties. We 
envy our American confreres the authorship and 
execution of so beautiful and useful an addition 
to medical literature. Much light is thrown 
on some obscure relations of parts of the brain 
which have never before been seen in correct 
juxtaposition. — London Lancet, April 18, 1885. 



BY THE SAME AUTHOR. 
Doctrines of the Circulation of the Blood. A History of Physiological 
Opinion and Discovery in regard to the Circulation of the Blood. In one handsome 
12rao. volume of 293 pages. Cloth, $2. Just ready. 

In the progress of physiological study no fact 
was of greater moment, none more completely 
revolutionized the theories of teachers, than the 
discovery of the circulation of the blood. This 
explains the extraordinary interest it has to all 
medical historians. The volume before us is one 



of three or four which have been written witliin a 
few years by American physicians. It is in several 
respects the most complete. The volume, though 
small in size, is one of the most creditable con- 
tributions from an American pen to medical history 
that has appeared.— il/ecf. tfc Surg. Rep., Dec. 0,1884. 



ELLIS, GEOHGB VINEJR, 

Emeritus Professor of Anatomy in University College, London, 

Deiiionstrations of Anatomy. Being a Guide to the Knowledge of the 
Human Body by Dissection. From the eighth and revised London edition. In one very 
handsome octavo volume of 716 pages, with 249 illustrations. Cloth, $4.25 ■ leather, $5.25. 

BOBEHTS, JOHJV B., A, 3L, 31. 2)., 

Pruf. of Applied Anat. and Oper. Surg, in Phila. Polyclinic and Coll. for Graduates in Medicine. 
The Compend of Anatomy. For tise in the dissecting-room and in preparing 
for examinations. In one 16mo. volume of 196 pages. Limp cloth, 75 cents. 

DBABEB, JOHJSr 3f. LL. D., 

Professor oj -Chemistry in the University of the City of New York. 
Medical Physics. A Text-book for Students and Practitioners of Medicine. In 
one octavo volume of 725 pages, with 376 woodcuts, mostly original. Cloth, $4. In a few days. 

From the Preface. 

The fact that a knowledge of Pliysics is indispensable to a thorough understanding of 
Medicine lias not been as fully realized in this country as in Europe, where the admirable 
works of Desplats and Gariel, of Robertson and of numerous German writers constitute a 
branch of educational literature to which Ave can show no parallel. A full appreciation 
of this the author trusts will be sufficient justification for placing in book form the sub- 
stance of his lectures on tliis department of science, delivered during many years at the 
University of the City of New York. _ _ 

Broadlv speaking, this work aims to impart a knowledge of the relations existing 
between Physics and Medicine in their latest state of development, and to embody in the 
pursuit of tiiis object whatever experience the author has gained during a long period of 
teaching this special branch o f applied scie nce. 

BOBERmOJS^, J. McGBEGOB, 3L A., 31. B., 

Muirhead Demonstrator of Physiology, University of Glasgow. 
Physiological Physics. In one 12mo. volume of 537 pages, with 219 illustra^ 
tions Limp cloth, $2.00. Just ready. See Stu^lcnis' Series of Manuals, page 3. 

The title of this work sufflciently explains the I ments._ It will be found of great value to the 
nature of its con tents. It is designed as a man- practitioner. It is a carefully prepared book of 
Sa for the -tudont of medicine, an auxiliary to reference, concise and accurate and as such we 

lady useful as a guide to his la boratory expen- Medical Assoaa twn, Dec. 6, 1884. 

BELL, F. JEFFBET, 31. A., 

P)-ofessor of Comparative Anatomy at Ring's College, London. 

Comparative Physiology and Anatomy. Shortly. See Students' Series of 
Manuals, i)age 3. 
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DALTON, JOHN C, 31. J>., 

Professor of Physiology in the College of Physicians and Surgeons, New York, etc. 

A Treatise on Human Physiology. Designed for the use of Students and 
Practitioners" of Medicine. Seventh edition, thoroughly revised and rewritten. In one 
very handsome octavo vohime of 722 pages, with 252 beautiful engravings on wood. Cloth, 
$5.00 ; leather, $6.00 ; very handsome half Russia, raised bands, $6.50. 



The merits of Professor Dalton's text-book, his 
emooth and pleasing style, the remaikable clear- 
ness of his de.scriptions, which leave notacliapter 
obscure, his cautious judgment and the general 
correctness of his facts, are perfectly known. They 
have made his text-book the one most familiar 
to American students— il/ed. Record, Blarch 4, 1882. 

Certainly no physiological work has ever issued 
from the press that presented its subject-matter in 
a clearer and more attractive light. Almost every 
page bears evidence of the exhaustive revision 
that has taken place. The material is placed in a 



more compact form, yet its delightful charm is re- 
tained, and no subject is thrown into obscurity. 
Altogether this edition is far in advance of any 
])revious one, and will tend to keep the profession 
posted as to the most recent additions to our 
physiological knowledge. — Michigan Medical News^ 
April, 1882. 

One can scarcely open a college catalogue that 
does not have mention of Dalton's I'hysiology 
the recommended text or consultation-book. For 
American students we would unreservedly recom- 
mend Dr. Dalton's work.- Fa. Jl/crf.il/ant;i/i/,July,'82. 



FOSTER, 3IICJBEAEL, 31. !>., F. It. S., 

Professor of Physiology in Cambridge University, England. 
Text-Book of Physiology. Third American from the fourth English edition, 
with notes and additions by E. T. Reicheut, M. D. In one handsome royal 3 2mo. volume 
of over 1000 pages, with about 300 illusirations. Cloth, $3.25 ; leather, $3.75. In afew days. 
A notice of the previous edition is appended. 



A more compact and scientific work on physiol- 
ogy has never been published, and we believe our- 
selves not to be mistaken in asserting that it has 
now ueen introduced into every medical college 
in which the English language is spoken. This 
work conforms to the latest researches into zoology 
and comparative anatomy, and takes into consid- 



eration the late discoveries in physiological chem- 
istry and the experiments in local i/.at ion of Ferrier 
and others. The arrangement followed is such as 
to render the whole subject lucid and well con- 
nected in its various parts. — Chicago Medical Jour- 
nal and Examiner, August, 1882. 



FOWFB, HFNBY, 31. B., F. Ji. C. S., 

Examiner in Physiology, Royal College of Surgeorcs of England. 
Human Physiology. In one handsome pocket-size 12rao. volume of 396 pages, 
with 47 illustrations. Cloth, $1.50. See Students' Scries of Manuals, page 3. 

The prominent character of this work is that of 
judicious condensation, in which an able and siic- 
eessful effort appears to have been made by its 
accomplished author to teach the greatest number 
of facts in the fewest possible words. The result 
is a specimen of concentrated intellectual pabu- 
lum seldom surpassed, which ought to be care- 
fully ingested and digested by every practitioner 
who desires to keep himself well informed upon 
this most progressive of the medical sciences. 
The volume is one which we cordially recommend 



to every one of our readers. — The Arn-erjcan Jour- 
nal of the Medical Sciences, October, 1884. 

This little work is deserving of the nighest 
praise, and we can hardly conceive how the maiik 
fact.s of this science could have been more clearly 
or concisely stated. The price of the work is such 
as to place it within the reach of all, while the ex- 
cellence of its text will certainly secure for it most 
favorable commendation — Cincinnati Lancet and 
Clinic, Feb. 16, 1884. 



CABFENTEB, W3I. B., 31. JJ., F. B. S., F. G. S., F. L. S., 

Registrar to the University of London, etc. 

Principles of Human Physiology. Edited by Henry Power, M. B., Lond., 
F. R. C. S., Examiner in Natural Sciences, University of Oxford. A new American from the 
eighth revised and enlarged edition, with notes and additions by Francis G. S:NrTTH, M. D., 
late Profe.ssor of the Institutes of Medicine in the University of Pennsylvania. In one 
very large and handsome octavo volume of 1083 pages, with two plates and 373 illus- 
trations. Cloth, $5.50 ; leather, $6.50 ; half Russia, $7. 

FOWWES, GEOBGE, Bh. D. 

A Manual of Elementary Chemistry ; Theoretical and Practical. Re- 
vised by Henry Watts, B. A., F. R. S. New American edition. In one large royal 12mo. 
volume of over 1000 pages, with 200 illustrations on wood and a colored plate. Cloth, 
$2.75 ; leather, $3.25. In press. 

A notice of the previous edition is appended. 

The book opens with a treatise on Chemical 
Physics, including Heat, Light, Magnetism and 
Electricity. These subjects are treated clearly 
and briefly, but enough is given to enable the stu- 
dent to comprehend the facts and laws of Chemis- 
try proper. It is the fashion of late years to omit 
these topics from works on chemistry, but their 
omission is not to be commended. As was reqtiired 
by the great advance in the science of Chemistry 



of late years, the chapter on the General Principles- 
of Chemical Philosophy has been entirely rewrit- 
ten. The latest views on Equivalents, ijjuantiva- 
lence, etc., are clearly and fully set forth. This 
last edition is a great improvemen. upon its prede- 
cessors, which is saying not a little of a book that 
has reached its twelfth edition. — Ohio Medical R6~ 
corder, Oct., 1878. 



Wohler's Outlines of Organic Chemistry. Edited by Fittig. Translated 
by Ira Remsen, M. D., Ph. D. In one 12mo. volume of 550 pages. Cloth, $3. 



GALLOWAY'S QUALITATIVE ANALYSIS. New 
edition. 

LEHMANN'S MANUAL OF CHEMICAL PHYS- 
IOLOGY. In one octavo volume of 327 pages, 
with 41 illustrations. Cloth, 82.25. 



CARPENTER'SPRIZE ESSAY ON THE USE AND 
Abuse of Alcoholic Liquors in Health and Dis- 
EASE. With explanationsof scientific words. Small 
12mo. 178 pages, ClQtb., 60. cents. 



Lea Brothers & Co.'s Publications— Chemistry. 



FRANKLAND, E., JD, C.L., F.Il,S,, &JAFP, I>h. !>., F. I. C, 

Professor of ChemUtry the Normal School Assist Prof, of Chanistiy in the Normal 

of Science, London. Sch6oL 'of Science, london. 

Inorganic Chemistry. In one liandsome octavo volume of 600 pages, with 51 
woodcuts and 2 lithographic plates. Cloth, §3.75; leather, $4.75. In press. 

This work on elementary chemistry is based upon principles of classification, nomen- 
clature and notation which have been proved by nearly twenty vears experience in teaching 
to impart most readily a sound and accurate knowledge of the" science. 

ATTFIBLiy, JOH^Fh. D., 

Professor of Practical Chemistrij to the Pharmaceutical Society of Great Britain, etc. 

Chemistry, General, Medical and Pharmaceutical ; Including the Chem- 
istry of the U. _S. Pharmacopoeia. A IManual of the General Principles of the Science, 
and their Application to Medicine and Pharmacy. A new American, from the tenth 
English edition, specially revised by the Author, 'in one handsome royal 12mo. volume 
of 728 pages, with 87 illustrations. Cloth, $2.50 ; leather, $3.00. 

A text-book which pa8ses tlirough ten editions 
in sixteea years mui^t have good qualities. This 
remai k is certainly applicable to Attfield'a Chem- 
istry, a book whioii is so well known that it is 
hardly necessary to do more than note the appear- 
ance of this new and improvea edition. It seems, 
however, desirable to point out ttiat feature of the 
book whieli, in all probability, has made it so 
popular. There can be little doubt that it is its 
thoroughly practical character, the expression 
being used in its best sense. The author under- 
stands what the student ought to learn, and is able 



to put himself in the student's place and to appre- 
ciate his state of mind. — American Chemical Jour- 
nal, .ipril, 1S84. 

It is a book on which too much praise cannot be 
bestowed. As a text-book for medical schools it 
is unsurpassable in the present state of chemical 
science, and having been prepared with a special 
view towards medicine and pharmacy, it is alike 
indispensable to all persons engaged in those de- 
partments of science. It includes the whole 
chemistry of the last Pharmacopoeia. — Pacific Medir 
cal and Sugrical Journal, Jan. 1884. 



BLOXAM, CHARLES i., 

Professor of Oiemislry in King's College, London. 

Chemistry, Inorganic and Organic. New American from the fifth Lon- 
don edition, thoroughly revised and much improved. In one very handsome octavo 
volume of 727 pages, with 292 illustrations. Cloth, $3.75 ; leather, $4.75. 



Comment from us on this standard work is al- 
most supertiuous. It differs \vi<lely in scope and 
aim from that of Attfield, and in its way is equally 
beyond criticism. Itadonts the most direct meth- 
ods in stating the principles, hypotheses and facts 
of the science. Its lanj^uage is so terse and lucid, 
and its arrangement ot matter so logical in se- 
quence that the student never has occasion to 
complain that chemistry is a hard study. Much 
attention is paid to experimental illustrations of 
chemical principles and phenomena, and the 
mode of conducting these experiments. The book 
maintains the position it hat always held as one of 



the best manuals of general chemistry in the Eng- 
lish language. — Detroit Lancet, Feb. 1884. 

The general plan of this work remains the 
same as in previous editions, the evident object 
being to give clear and concise descriptions of all 
known elements and of their most important 
compounds, with explanations of the chemical 
laws and principles involved. We gladly repeat 
now the opinion we expressed about a former 
edition, that we regard Bloxam's Chemistry as 
one 01 the best treatises on general and applied 
chemistry. — American Jour, of Pharmacy, Dec, 1883. 



SI3ION, W., Fh, !>., M, !>., 

Professor of Chemistry and Toxicology in the College of Physicians and Surgeons, Baltimore, and 

Professor of Chemistry in the Maryland College of Pharmacy. 
Manual of Chemistry. A Guide to Lectures and Laboratory work for Beginners 
in Chemistry. A Text-book, specially adapted for Students of Pliarmacy and Medicine. 
In one 8vo'. vol. of 410 pp., with 16 Avoodcuts and 7 plates, mostly of actual deposits, 
with colors illustrating 56 of the most important chemical reactions. Cloth, $3.00; also 
without plates, cloth, $2.50. Just ready. 

This book supplies a want long felt by students 
of medicine and pharmacy, and is a concise but 
thorough treatise on the subject. The long expe- 
rience of the author as a teacher in schools of 
medicine and pharmacy is conspicuous in the 
perfect adaptation of the work to the special needs 
of the student of these branches. The colored 



plates, beautifully executed, illustrating precipi- 
tates of various reactions, form a novel and valu- 
able feature of the book, and cannot fail to be ap- 
preciated by both student and teacher as a help 
over the hard i)laces of the science. — Maryland 
Medical Journal, Nov. 22, 1884. 



BEMSEJ^, IRA, JJT. JD., Ph. D., 

Professor of Chemistry in the Johns Hopkins University, Baltimore. 
Principles of Theoretical Chemistry, with special reference to the Constitu- 
tion of Cheniical Compounds. Second and revised edition. In one handsome royal 12mo. 
volume of 240 pages. Cloth, $1.75. Just ready. 

Th«wi-i« SI valuable contribution to the chemi- | of chemistry. The high reputation of the author 

1 ne Dook ' Yj, ' , xhat in so few years assures its accuracy in all matters of fact, and Us 

cal ' „^ v,ee„ called for indicates that i judicious conservatism in matters of theory, com- 

a second edition has eenc^^^^ pj^.^^^ ^.^^ ^^^^^^^^ ^ .^^^ ^^^.^^^^ ^ ^^^^^ 

many <"hemica teacne s iia> methods. In compass, the present attitude of chemical science 

to en(lorse Its plan miu ^^^^^ i ,o„.ards the constitution of compounds is con- 

this edition a consiUi^iam^^^ ^^^^ ^^^^ sidered, gives ita value much beyond that accorded 

has been rewruu n, "'"^ ,^ ^^^^^ average text-books of the d^y.— American 

Seinestly'commend^^ I •^o"'""'^ of Science, March, 1884. 
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CHARLES, T, CBANSTOUJST, M. 2>., F, C. S., M. S,, 

Formerly Asst. Prof, and Dcmonst. of Chemistry and Chemical Physics, Queen's College, Belfast. 

The Elements of Physiological and Pathological Chemistry. A 

Handbook for Medical Students and Practitioners. Containing a general account of 
Nutrition, Foods and Digestion, and the Chemistry of the Tissues, Organs, wSecretions and 
Excretions of the Body in Health and in Disease. Together with the methods for pre- 
parino- or separating their cliief constituents, as also for their examination in detail, and 
an outline syllabus of a practical course of instruction for students. In one handsome octavo 
volume of 463 pages, with 38 woodcuts and 1 colored plate. Cloth, $3.50. 

The work is thoroughly trustworthy, and in- • • 

formed throughout by a genuine scientific spirit. 
The author deals with the chemistry of the diges- 
tive secretions in a systematic manner, which 
leaves nothing to be desired, and in reality sup- 
plies a want in English literature. The hooli ap- 
pears to us to be at once full and systematic, and 
to show a just appreciation of the relative import- 
ance of the various subjects dealt with.— British 
Medical Journal, November 29, 1884. 



Dr. Oharle.s' manual admirably fulfils its inten- 
tion of giving his readers on the one hand a sum- 
mary, comprehensive but remarkably compact, of 
the mas.s of fucts in the sciences which have be- 
come indispensable to the phy.sician ; and, on the 
other hand, of a system of practical directions so 
minute that j^nalj'ses often considered formidable 
may be pursued by any intelligent person.— 
Archives of Medicine, Dec. 1884. 



HOFFMANN, F., A,M,, Fh.iy., & FOWEB FB., Fh.I),, 

Public Analyst to the State of New York. Prof, of Anal. Chem. in the Phil. Coll. of Pharmacy. 
A Manual of Chemical Analysis, as applied to the Examination of Medicinal 
Chemicals and their Preparations. Being a Guide for the Determination of their Identity 
and Quality, and for the Detection of Impurities and Adulterations. For the use of 
Pharmacists, Physicians, Druggists and Manufacturing Chemists, and Pharmaceutical and 
Medical Students. Third edition, entirely rewritten and much enlarged. In one very 
handsome octavo volume of 621 pages, with 179 illustrations. Cloth, $4.25. 

tion of them singularly explicit. Moreover, it is 
exceptionally free from typographical(errors. We 
have no hesitation in recommending it to those 



We congratulate the author on the appearance 
of the third edition of this work, published for the 
first time in this country also. It is admirable and 
the information it undertakes to supply is both 
extensive and trustworthy. The selection of pro- 
cesses for determining the purity of the substan- 
ces of which it treats is excellent and the descrip- 



who are engaged either in the manufacture or the 
testing of medicinal chemicals. — London Pharma- 
ceutical Journal and Transactions, 1883. 



CLOWES, FBAWK, I>. Sc, London, 

Senior Science- Master at the High School, Newcnstle-under-Lyme, etc. 

An Elementary Treatise on Practical Chemistry and Qualitative 
Inorganic Analysis. Specially adapted for use in the Laboratories of Schools and 
Colleges and by Beginners. Third American from the fourth and revised English edition. 
In one very handsome royal 12mo. volume of about 40O pages, with about 50 illustrations. 
Cloth, $2.50. In a few days. 

The d emand for four editions of this work proves the success of Professor Clowes' effort 
to provide a simple, concise and trustworthy guide to qualitative analysis. The use and 
pre23aration of apparatus, and the directions for working have been so fully and clearly 
detailed that the ))ook is admirably adapted not only to relieve the teacher of unnecessary 
labor, but also to answer all the requirements of self-instruction. 

BALFE, CHABLES H., M, H., F, B. C, F., 

Assistant Physician at the London Hospital. 

Clinical Chemistry. In one pocket-size 12mo. volume of 314 pages, with 16 



illustrations. Limp cloth, red edges, $1.50 
This is one of the most instructive little works 
that we have met with in a long time. The author 
is a physician and physiologist, as well as a chem- 
ist, consequently the book is unqualifiedly prac- 
tical, telling the physician just what he ougnt to 
know, of the applications of chemistry in medi- 



See Students' Series of Manuals, page 3. 
cine. Dr. Ralfe is thoroughly acquainted with the 
latest contributions to his science, and it is quite 
refreshing to find the subject dealt with so clearly 
and simply, yet in such evident harmony with the 
modern scientific methods and spirit. — MediccA 
Record, February 2, 1884. 



CLASSEN, ALEXANHEB, 

Professor in the Royal Polytechnic School, Aix-la-Chapelle. 

Elementary Quantitative Analysis. Translated, with notes and additions, by 
Edgar F. Smith. Ph. D., Assistant Professor of Chemistry in the Towne Scientific School, 
University of Penna. In one 12mo. volume of 324 pages, with 36 illust. Cloth, $2.00. 



It is probably the best manual of an elementary 
nature extant insomuch as its methods are the 
best. It leaches by examples, commencing with 
single determinations, followed by separations, 



and then advancing to the analysis of minerals and 
such products as are met with in applied chemis- 
try. ' It is an indispensable book lor students in 
chemistry.— £os/o)i Journal of Chemistry, Oct. 1878. 



GBEENE, WLLLIAM H., M. !>., 

Demonstrator of Chemistry in the Medical Department of the University of Pennsylvania. 
A Manual of Medical Chemistry. For the use of Students. Based upon Bow- 
man's Medical Chemistry. In one 12mo. volume of 310 pages, with 74 illus. Cloth, $1.75. 

It is a concise manual of three hundred pages, the recognition of compounds due to pathological 
giving an excellent summary of the best methods conditions. The detection of poisons is treated 
of analyzing the liquids and solids of the body, both with sufficient fulness for the purpose of thestu- 
forthe estimationof theirnormal constituentsand dent or practitioner. — Boston Jl. of Chem. June '80. 
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PARMISS:, EDWAMD, 

Late Professor of the Theory and Practice of Pharmacy in the Philadelphia College of Pharmacy. 
A Treatise on Pharmacy : designed as a Text-book for the Student, and as a 
Guide for the Physician and Pharmaceutist. With many Formulse and Prescriptions, 
Fifth edition, thoroughly revised, by Thomas S. Wiegaxd, Ph. 6. In one handsome 
octavo volume of 1093 pages, with 256 illustrations. Cloth, $5 ; leather, $6. 
No thoroughgoing pharmacist will fail to possess I Each page bears evidence of the care bestowed 



himself of so useful a guide to practice, and no 
physician who properly estimates the value of an 
accurate knowledge of tlie remedial agents em- 
ployed by him in daily practice, so far as their 
miscibility, compatibility and most effective meth- 
ods of combination are concerned, can afford to 
leave this work out of the list of their works of 
reference. The country practitioner, who must 
always be in a measure his own pharmacist, will 
find it indispensable. — Louisville Medical News, 
March 29, 1884. 

This well-known work presents itself now based 
upon the recently revised new Pharmacopceia. 



upon it, and conveys valuable information from 
the rich store of the editor's experience. In fact, 
all that relates to practical pharmacy — apparatus, 
processes and dispensing — has been arranged ana 
described with clearness in its various aspects, so 
as to afford aid and advice alike to the stuaentand 
to the practical pharmacist. The work is judi- 
ciously illustrated with good woodcuts— ^wiertcan 
Journal of Pharmacy, January, 1884. 

There is nothing to equal PaiTish's Pharmacy 
in this or any other language.— iondon Pharma- 
ceutical Journal. 



BBVNTON, T. LAUJJER, M, D., 

Lecturer on Mnteria Mcdica and Therapeutics at St. Bartholomew'' s Hospital, London, etc. 

A Text-book of Pharmacology, Materia Medica and Therapeutics. 

In one handsome octavo volume of about 1000 pages, with over 200 illustrations. Cloth, 
$5.50 ; leather, $6.50. In pre-fs. 

It is with peculiar y)leasure that the early appearance of this long expected work is 
announced by the publishei's. Written by the foremost authority on its subject in Eng- 
land, it forms a compendious treatise on materia medica, pharmacology, pharmacy, and 
the practical use of medicines in the treatment of disease. Space has been devoted to the 
fundamental sciences of chemistry, physiology and pathology, wherever it seemed necessary 
to elucidate the proper subject-matter of the book. A general index, an index of diseases 
and remedies, and an index of bibliography close a volume which will undoubtedly be of 
the highest value to the student, practitioner and pharmacist. 

HEBMAJVJ>r, Dr, l7, 

Professor of Physiology in the University of Zurich. 
Experimental Pharmacology. A Handbook of Methods for Determining the 
Physiological Actions of Drugs. Translated, with the Author's permission, and with 
extensive additions, by Egbert Meade Smith, M. D., Demonstrator of Physiology in the 
University of Pennsylvania. In one handsome 12mo. volume of 199 pages, with 32 
illustrations. Cloth, $1.50. 

Prof. Hermann's handbook, which Dr. Smith has plains the various methods and instruments used, 
translated and enriched with many valuable addi- and points out what lines of investigation are to 
tion.s will be gladly welcomed by those engaged in be pursued for studying different phenomena, 
this department of physiology. It is an excelleet and also how and what particularly to observe. — 
little book, full of concise information, and it American Journal of the Medical Sciences, J &n.lS8i. 
should find a place in every laboratory. It ex- 



excellent, being very true to nature, and ai'e alone 
worth the price of tlie book to the student. To the 
practical pnysician and pharmacist it is a valuable 
work for handy reference and for keeping fresh 
in the memory the knowledge of materia medica 



MAISCH, JOSJS^M., Phar, !>., 

Professor of Materia Medica and Botany in the Philadelphia College of Pharmacy. 

A Manual of Organic Materia Medica; Being a Guide to Materia Medica of 
the Vegetable and Animal Kingdoms. For the use of Students, Druggists, Pharmacists 
and Physicians. New (second) edition. In one handsome royal 12mo. volume of 550 
pages, with 2-42 illustrations. Cloth, §3.00. Justready^ 

This work contains the substance,— the praeii'car 
"kernel of the nut" picked out, so that the stu- 
dent has no superfluous labor. He can confidently 
accept wiiat this work places before him, without 

any fear that the gist of the matter IS not in It. . 
Another merit is that the drugs are placed before and botany already acquired. ^Ve can and do 
him in such a manner as to simplifv very much heartily recommend it.— Medical and Surgical He- 
the study of them, enabling the mind to grasp porter, Feb. 14, 188o. 
them more readily. The illustra tions are most | 

BnUCE, J, MITCHELL, M. D., F. C. P., 

Physician and Lecturer on Materia Medica and Therapeutics at Charing Cross Hospital, London. 
Materia Medica and Therapeutics. An Introduction to Rational Treat- 
ment. In one pocket-size 12mo. volume of 555 pages. Limp cloth, $1.50. Just ready. 
See Students' Series of Manuals, page 3. v. . , 

Ar,^ TT^rv iH^fest works upon Materia recommend it as one of the very best for either 

une oi '•^r-;; renlete with infornia- medical student or practitioner of medicine.— 

GItlFFITS, BOBEBI^GLESFIELI), M. D. 

A TTniversal Formulary, containing the Methods of Preparing and Adminis- 
terin^Officinal and other .Medicines. The whole aAipted to Physicians and Pharmaceut- 
•1 °rnL..-_i „.iw:^„ fhnroiicrblv revised, with numerous additions, by John M. Maisch, 
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STILLJE, A., 31. D., LL. 2)., & MAISCH, J, M., JPhar. D., 

Professor Emeritvs of the Theory and Prac- Prof, of Mat. Med. and Botany in Phila. 

tice of Medicine and of Clinical Medicine Coileqe of Pharmacy, Sec'y to the Ameri' 

in the University of Pennsylvania. can Pharmaceutical Association. 

The National Dispensatory: Containing the Natural History, Cliemistry, Phar- 
macy, Actions and Uses of Medicines, including those recognized in the Pharniacoiwias of 
the United States, Great Britain and Germany, with numerous references to the French 
Codex. Third edition, thoroughly revised and greatly enlarged. In one magnificent 
imperial octavo volume of 1767 pages, with 311 fine engravings. Cloth, $7.25; 
leather, $8.00; half Russia, open back, $9.00. With Denison's " Ready Reference Index" 
$1.00 in addition to price in any of above styles of binding. Just ready. 

In the present revision the authors have labored incessantly with the view of making 
the third edition of The National Dispensatory an even more complete represen- 
tative of tlie pharmaceutical and tberapentic science of 1884 than its first edition was of 
that of 1879. For this, ample material has been afforded not only by the new United 
States Pharmacopoeia, but by those of Germany and France, Avhich have recently appeared 
and have been incorporated in the Dispensatory, together with a large number of new non- 
officinal remedies. It is thus rendered the representative of the most advanced state of 
American, English, French and German pharmacology and therapeutics. The vast amount 
of new and important material thus introduced may be gathered from the fact that the 
additions to this edition amount in themselves to the matter of an ordinary full-sized octavo 
volume, rendering the work larger by tAventy-five per cent, than the last edition. The 
Therapeutic Index (a feature })eculiar to this work), so suggestive and convenient to the 
practitionei', contains 1600 more references than the last edition — the General Index 
3700 more, making the total number of references 22,390, while the list of illustrations 
has been increased by 80. Every effort has been made to prevent undue enlargement of 
the volvmie by having in it nothing that could be regarded as superfluous, yet care has 
been taken that nothing should be omitted which a pharmacist or physician could expect 
to find in it. 

The appearance of the work has been delayed by nearly a year in consequence of the 
determination of the authors that it should attain as near an approach to absolute ac- 
curacy as is humanly possible. "With this view an elaborate and laborious series of 
examinations and tests have been made to verify or correct the statements of the Pharma- 
copoeia, and very numerous corrections have been found necessary. It has thus been ren- 
dered indispensable to all who consult the Pharmacopoeia. 

The work is therefore presented in the full expectation that it will maintain the 
position universally accorded to it as the standard authority in all matters pertaining to 
its subject, as registering the furthest advance of the science of the day, and as embody- 
ing in a shape for convenient reference the recorded results of human experience in the 
laboratory, in the dispensing room, and at the bed-side. 



Comprehensive in scope, vast in design and 
splendid in execution, The National Dispensatory- 
may be justly regarded as the most important work 
of its kind extant. — Louisville Medical A^eivs, Dec. 
C, 188-1. 

We have much pleasure in recording the appear- 
ance of a third edition of this excellent work of 
reference. It is an admirable abstract of all that 



np to date. The work has been very well done, a 
large number of extra-pharmacopoeial remedies 
having been added to those mentioned in previous 
editions.— ioHrfon Lancet, Nov. 22, 1884. 

Its completeness as to subjects, the comprehen- 
siveness of its descriptive language, the thorough- 
ness of tlie treatment of tiie topics, its brevity not 
sacrificing the desirable features of information 



relates to chemistry, pharmacy, materia medica, for which such a work is needed, make this vol- 
pharmacology and therapeutics. It may be re- ume a marvel of exceWeace.— Pharmaceutical Re- 
garded as embodying the Pharmacopoeias of the cord, Aug. 15, 1884. 
civilized nations of the world, all being brought I 

FARQVHABSON, ROBERT, 31. D., 

Lecturer on Materia Medica at St. Marys Hospital Medical School. 

A Guide to Therapeutics and Materia Medica. Third American edition, 
specially revised by the Author. Enlarged and adapted to the U. S. Pharmacopoeia by 
Fkank Woodbury, M.D. In one handsome 12mo. volume of 524 pages. Cloth, $2.25. 



Dr. Farquharson's Therapeutics is constructed 
upon a plan which brings before the reader all tlie 
essential points with reference to the properties of 
drugs. It impresses these upon liim in such a way 
as to enable liim to take a clear view of the actions 
of medicines and the disordered conditions in 
which they must prove useful. Tlie double-col- 



nmned pages — one side containing the recognized 
physiological action of the medicine, and the other 
the disease in which observers (who are nearly al- 
ways rrentioned) have obtained from it good re- 
sults—make a very good arrangement. The early 
chapter containing rules for prescribing is excel- 
lent. — Canada Med. and Surg. Journal, Dec. 1882. 



STILLE, ALFRED, 31. !>., LL. !>., 

Professor of Theory and Practice of Med. and of Clinical Med. in the Univ. of Penna. 

Therapeutics and Materia Medica. A Systematic Treatise on the Action and 
Uses of Medicinal Agents, including their Description and History. Fourth edition 
revised and enlarged. In two large and handsome octavo volumes, containing 1936 mees' 
Cloth, $10.00 ; leather, $12.00 ; very handsome half Russia, raised bands, $13 00. 

We can hardly admit that it has a rival in the - 
multitude of its citations and the fulness of its 
research into clinical histories, and we must assign 
it a place in the physician's library; not, indeed, 
as fully representmg the present state of knowledge 



in pharmacodynamics, but as by far the most com- 
plete treatise upon the clinical and practical side 

NoT" 1874.-^'*'"" 
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COATS, JOSBI^H, M. D., F, F. F. S., 

Pathologist to the Glasgow Western Infirmary. 

A Treatise on Pathology. In one 
with 339 beautiful illustrations. Cloth, $5.50 

The work before us treats the subject of Path- 
ology more extensively than it is usually treated 
In similar works. Medical students as well as 
physicians, who desire a work for study or refer- 
ence, that treats the subjects in the various de- 
partments in a very thorough manner, butwithout 

r\T-r\I ivitv will r*<arfQiril\r cri\r£^ fl-iio ♦Krt w^^nfr^ 



prolixity, will certainly give this one the prefer- 
ence to any with which we are acquainted. It sets 
forth the most recent discoveries, exhibits, in an 
interesting manner, the changes from a normal 



very handsome octavo volume of 829 pagea^ 
; leather, $6.50. 

condition effected in structures by disease, and 
points out the characteristics of various morbid 
agencies, so that thev can be easily recognized. But., 
not limited to morbid anatomy,it explains fully how 
the functions of organs are disturbed by abnormal 
conditions. There is nothing belonging to its de- 
partment of medicine that is not as fully elucidated 
as our present knowledge will admit.— Cincinnati 
Medical News, Oct, 1883. 



GBFFIf, T. HFNRY, 31, D., 

Lecturer on Pathology and Morbid Anatomy at Charing-Oross Hospital Medical School, London. 

Pathology and Morbid Anatomy. Fifth American from the sixth revised 
and enlarged English edition. In one very handsome octavo volume of 482 pages, with 
150 line engravings. Cloth, $2.50. Just ready. 

The fact that this well-known treatise has so 
rapidly reached its sixth edition is a .'strong evi- 
dence of its popularity. The author is to be con 



gratulated upon the thoroughness with which he 
has prepared this work. It is thoroughly abreast 
with all the most recent advances in pathology. 



No work in the English language is so admirably 
adapted to the wants of the student and practi- 
tioner as this, and we would recommend it most 
earnestly to every one. — Nashville Journal of Medi- 
cine arid Surgery, Nov. 1884. 



WOODHEAD, G. SIMS, M. !>., F, B. C. F, E., 

Demonstrator of Pathology in the University of Edinburgh. 
Practical Pathology. A Manual for Students and Practitioners, 
tiful octavo volume of 497 pages, with 136 exquisitely colored illustrations. 

The author merits all praise for having produced 
a valuable vior^.— Medical Record. May 31, 1884. 
It is manifestly the product of one who has him 



In one beau- 
Cloth, $6.00. 



It forms a real guide for the student and practi- 
tioner who is thoroughly In earnest in his en- 
deavor to see for himself and do for himself. To 
the laboratory student it will be a helpful com- 
panion, and all those who may wish to familiarize 
themselves with modern methods of examining 
morbid tissues are strongly urged to provide 
themselves with this manual. The numerous 
drawings are not fancied pictures, or merely 
schematic diagrams, but they represent faithfully 
the actual images seen under the microscope. 



self travelled over the whole field and who is skilled 
not merely in the art of histology, but in the obser- 
vation and interpretation of morbid changes. The 
work is sure to command a wide circulation. It 
should do much to encourage the pursuit of path- 
ology, since such advantages in histological study 
have never before been offered.— T/te Lancet, Jan. 
5, 1884. 



SCHAFEB, EI)WABI> A., F. B. S., 

Assistant Professor of Physiology in University College, London. 
The Essentials of Histology. In one octavo volume of about 300 pages, 
with about 325 illustrations. In press. 

COBNIL, v., and ' BAJiTIEB, X., 

Prof in the Faculty of Med. of Paris. Prof in the College of France. 

A Manual of Pathological Histology. Translated, with notes and additions, 
by E. O. Shakespeare, M. D., Pathologist and Ophthalmic Surgeon to Philadelphia 
Hospital, and by J. Henry C. Simes, M. D., Demonstrator of Pathological Histology in 
the University of Pennsylvania. In one very handsome octavo volume of 800 pages, with 
360 illustrations. Cloth, $5.50 ; leather, $6.50 ; half Russia, raised bands, $7. 

■^■'^Sntfe^tuSZ ^:raFA7at^nd ^y's. fn'ke Med. School of St. Bartholomew's ^osp. .^"f"^ 
•Plpmpnts of Histology. In one pocket-size 12mo. volume of 360 pages, with 181 
niu, T i^n doth rXd°e? $1.50. See Students' Series of Manuals, page 3. 

lllus. J^imp cloth, rea ea^t!,, 4- ^ The illustrations are numerous and excellent. We 

commend Dr. Klein's Elements most heartily to 
the student.— Medical Record, Dec. 1, 1883. 



Although an elementary work, it ,s bv no means 
Buperficill or incomplete, for the 
in concise language nearly all the f'y"'^"^„^/' f ' '^^^„^' 
regarding thi microscopic structure of tissues. 



FEFFEB, A. J., M. B., M. S,, F. B, C. S., 

Surgeon and Lecturer at St. Mary's Hospital, London . „UI, R1 

Surgical Pathology. In one pocket-size 12mo. volume of 511 pages, with 81 
. o T . _ .1 edees,$2.( 

scoed 
dies I 
the whole 



Surgical i-atnoiog^^^^ ^^^.^ ,f Manuals, page 3. 

illustrations. Limp cloth, reel eages, ? ^^^^^^^ illustrated. The student will find in it nothing 

that is unnecessary. The list of subiects covers 
the whole range of surgery. The book supplies a 
• - ■ ■ ■ --' • <■ vvith s 



1, 1, „oi rro...»(i«r,. .!;!.';««'" ffy™tadie. . 



very manifesr want and should meet with suc- 
cess.— j-Veio York Medical Journal, May 31, 1884. 



^rrrr-AT trT«TnT OGY In one I OGY. Translated by Joseph Leidy, M.D. In one 
SCHAFER'S PRACTICAL HIST^^^^^ ,„ge' i erial quarto with 320 

handsome royal 12mo. volume oi ju» pag , copper-plate figures, plain and colored and des- 

GlVgE's'' ATLAS OF PATHOLOGICAL HISTOL- 1 cnptive letter-press. Cloth, J4.00 
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FLINT, AUSTIN, M, J>., 

Prof, of the Principles and Practice of Med. and of Clin. Med. in Bellevus Hotpital Medical College, N. Y. 

A Treatise on the Principles and Practice of Medicine. Designed for 
the use of Students and Practitioners of ^Medicine. AVith an Appendix on the Researches 
of Koch, and their bearing on the Etiology, Pathology, Diagnosis and Treatment of 
Phthisis. Fifth edition, revised and largely rewritten In one large and closely-printed 
octavo volume of 1160 pages. Cloth, $5.50; leather, $6.50; half Russia, $7. 

Koch's discovery of the bacillus of tubercle gives promise of being_ the greatest 
boon ever conferred by science on humanity, surpassing even vaccination in its benefits to 
mankind. In the appendix to his work, Professor Flint deals with the subject from a 
practical standpoint, discussing its bearings on the etiology, pathology, diagnosis, prog- 
nosis and treatment of pulmonary phthisis. Thus enlarged and completed, this standard 
work will be more than ever a necessity to the physiciqin who duly appreciates the re- 
sponsibility of his calling. 



A well-known writer and lecturer on medicine 
recently expressed an opinion, in the highest de- 

greft complimentary of the admirable treatise of 
•r. Flint, and in eulogizing it, he described it ac- 
curately as " readable and reliable." No text-boolc 
is more calculated to enchain the Interest of the 
student, and none better classifies the multitudi- 
noua subjects included in it. It has already so far 
won its way in England, that no inconsiderable 
number of men use it alone in the study of pure 
medicine; and we can say of it that it is in every 
way adapted to serve, not only as a complete guide, 
but also as an ample instructor in the science and 
practice of medicine. The style of Dr. Flint is 
always polished and engaging. The worli abounds 
in perspicuous explanation, and is a most valuable 
text-book of medicine. — London Medical News. 



This work is so widely known and accepted as 
the best American text-book of the practice of 
medicine that it would seem hardly worth while to 
give this, the fifth edition, anything more than a 
passing notice. But even the most cursory exami- 
nation shows that it is, practically, much more 
than a revised edition ; it is, in fact, rather a new 
work throughout. This treatise will undoubtedly 
continue to hold the first place in the estimation 
of American physicians and students. No one of 
our medical writers approaches Professor Flint in 
clearness of diction, breadth of view, and, what we 
regard of transcendent importance, rational esti- 
mate of the value of remedial agents. It is thor- 
oughly practical, therefore pre-eminently the book 
for American readers. — St. Ziouis Clin, Eec, Mar. '8L 



SEAUTSHOBNE, HENRY, M. D., LI. !>., 

Lately Professor of Hygiene in the University of Pennsylvania. 

Essentials of the Principles and Practice of Medicine. A Handbook 
for Students and Practitioners. Fifth edition, thoroughly revised and rewritten. In one 
royal 12mo. volume of 669 pages, with 144 illustrations. Cloth, |2.75 ; half bound, |3.00. 

Within the compass of 600 pages it treats of the 
history of medicme, general pathology, general 
symptomatology, and physical diagnosis (including 



laryngoscope, ophthalmoscope, etc.), general ther- 
apeutics, nosology, and special pathology and prac- 
tice. There is a wonderful amount of information 
contained in this work, and it is one of the best 
of its kind that we have seen. — Glasgow Medical 
Journal, Nov. 1882. 

An indispen.?able book. No work ever exhibited 
a better average of actual practical treatment than 



this one; and probably not one writer in our day 
had a better opportunity than Dr. Hartshorne for 
condensing all the views of eminent practitioners 
into a 12mo. The numerous illustration.s will be 
very useful to students especially. These essen- 
tials, as the name suggests, are not intended to 
supersede the text-books of Flint and Bartholow, 
but they are the most valuable in affording the 
means to see at a glance the whole literature of any 
disease, and the most valuable treatment. — Chicago 
Medical Journal and Examiner, April, 1882. 



BBISTOWE, JOHN STEM, M. D., F. JR. C. jP., 

Physician and Joint Lecturer on Medicine at St. Thomas' Hospital. 
A Treatise on the Practice of Medicine. Second American edition, revised 
by the Author. Edited, witli additions, by James H. Hutchinson, M.D., physician to the 
Pennsylvania Hospital. In one handsome octavo volume of 1085 pages, witli'illustrations. 
Cloth, $5.00; leather, $6.00; very handsome half Russia, raised bands, $6.50. 



The reader will find every conceivable subject 
connected with the practice of medicine ably pre- 
sented, in a style at once clear, interesting and 
concise. The additions made by Dr. Hutchinson 



are appropriate and practical, and greatly add to 
its usefulness to American readers.— ^u^aio itfed- 
ical and Surgical Journal, March, 1880. 



WATSON, Silt TH03IAS, M, D., 

Late Physician in Ordinary to the Queen. 

Lectures on the Principles and Practice of Physic. A new American 
from the fafth English edition. Edited, with additions, and 190 illustrations, by Henry 
Hartshorne, A. M., M. D., late Professor of Hygiene in the University of Pennsylvania 
In two large octavo volumes of 1840 pages. Cloth, $9.00 ; leather, $11.00. 



LECTURES ON THE STUDY OF FEVER. By 
A. Hudson, M. D., M. R. I. A. In one octavo 
volume of 308 pages. Cloth, 82.50. 

8T0KES' LECTURES ON FEVER. Edited by 
John William Moore, M. D., P. K. Q. C. P. In 
one octavo volume of 280 pages. Cloth, $2.00. 



A TREATISE ON FEVER. By Robert D. Lyons, 
K. C. C. In one 8vo. vol. of 354 pp. Cloth, S2.25. 

LA ROCHE ON YELLOW FEVER, considered in 
its Historical, Pathological, Etiological and 
Therapeutical Relations. In two large and hand- 
some octavo volumes of 1468 pp. Cloth 87 00 



A CENTURY OF AMERICAN MEDICINE, 1776—1876. Bv Drs E H Clabke. H T 
BiGELOw, S. D. Gross, T. G. THOM.is, and J. S. Billings. In one 12mo. volunie of 370 pages. Cloth- ^'25* 
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A System of Practical Medicine. 

BY AMERICAN AUTHORS. 
Edited by WILLIAM PEPPER, M. D., LL. D., 

PROVOST AND PROFESSOR OF THE THEORY AND PRACTICE OP MEDICINE AND OF 
CLINICAL MEDICINE IN THE UNIVERSITY OF PENNSYLVANIA, 

Assisted by Louis Starr, M. D., Clinical Professor of the Diseases of Children in the 
Hospital of the University of Pennsylvania. 

In five imperial octavo volumes, containing about 1100 pages each, with illustrations. Price per 
volume, cloth, $5 ; leather, $6 ; half Russia, raised bands and open back, $7. Volume I. 
(General Pathology, Sanitary Science and General Diseases) contains 1094 pages, 
with 24 illustrations and is just ready. Volume II. (General Diseases [con- 
tinued] and Diseases of the Digestive System) will be ready June 1st, 
and the subsequent volumes at intervals of four months thereafter. 

The publishers feel pardonable pride in announcing this magnificent work. For 
three years it has been in active preparation, and it is now in a sufficient state of forward- 
ness to justify them in calling the attention of the profession to it as the work in which 
for the first time American medicine is thoroughly represented by its worthiest 
teachers, and presented in the full development of the practical utility which is its 
preeminent characteristic. The most able men — from the East and the West, from the 
North and the South, from all the prominent centres of education, and from all the 
hospitals which afford special opportunities of study and practice — have united in 
generous rivalry to bring together this vast aggregate of specialized experience. 

The distinguished editor has so apportioned the work that each author has had 
assigned to him the subject which he is peculiarly fitted to discuss, and in which his views 
will be accepted as the latest expression of scientific and practical knowledge. The 
practitioner will therefore find these volumes a complete, authoritative and unfailing work 
of reference, to which he may at all times turn with full certainty of finding what he needs 
in its most recent aspect, whether he seeks information on the general }jrinciples of medi- 
cine, or minute guidance in the treatment of special disease. So wide is the scope of the 
work that, with the exception of midwifery and matters strictly surgical, it embraces the 
whole domain of medicine, including the departments for which the physician is accustomed 
to rely on special treatises, such as diseases of women and children, of the genito-urinary 
organ's, of the skin, of the nerves, hygiene and sanitary science, and medical ophthalmology 
and otology. Moreover, authors have inserted the formulas which they have found most 
efficient in the treatment of the various aflfections. It may thus be truly regarded as a 
Complete Library op Practical Medicine, and the general practitioner possessing it 
may feel secure that he will require little else in the daily round of professional duties. 

In spite of every eflTort to condense the vast amount of practical information fur- 
nished, it has been impossible to present it in less than 5 large octavo volumes, containing 
about 5500 beautifully printed pages, and embodying the matter of about 15 ordinary 
octavos. Illustrations are introduced wherever they serve to elucidate^the text. 

As material for the work is substantially complete in the hands of the editor, the pro- 
fession mav confidently await the appearance of the remaining volumes upon the dates 
above specified. A detailed prospectus of the work will be sent to any address on appli- 
cation to tlie publishers, 



It is a large undertaking, but quite justifiable in 
the case of a progressive nation like the United 
States. At any rate, if we may judge of future 
volumes from the first, it will be justified by the 
result. We have nothing but praise to bestow 
upon the work. The articles are the work of 
writers many of whom are already recognized in 



this country as authorities on the particular topics 

on which they deal, whilst the others show by the 
way they have handled their subjects that they 
are fully equal to the task they had undertaken. 
* * * A work which we cannot doubt will make 
a lasting reputation for itself— iondon Medical 
Times and Gazette, May 9, 1885. 



REYNOLDS, J. BUSSELL, M. D., 

Professor of the Principles and Practice of Medicine in University/ College, London. 

A Svstem of Medicine. With notes and additions by Henry Hartshorne, 
A M M D., late Professor cf Hygiene in tlie University of Pennsylvania. Jn three large 
arid handsome octavo volumes, containing 3056 double-columned pages, with 31/ iliuslra- 
tTons K rpervXme, cloth,'$5.00 ; shetp, $6 00; very handsome half Russia, raised bands, 
$6.50. Per set, cloth, $15; leather, $18; half Eussia, ^19.o0. Sold only by subscription. 



him.oelf in need of. In order that any deficiencies 
may be supplied, the publishers nave committed 
the preparation of the book for the press to Dr. 
~ ■ • - — ' — distrib- 



There is no medical work which we have 
times past more frequently and fully consulted 



evi- 
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STIJLLE, ALFRED, M. D,, LL. D,, 

Professor Emeritus of the Theory and Practice of Med. and of Clinical Med. in the Univ. of Penna. 

Cholera: Its Origin, History, Causation, Symptoms, Prevention and Treatment. 
In one handsome 12mo. volume of about 175 pages, with a chart. Cloth, $1.25. Shortly. 

The threatened importation of cholera into the country renders ])eculiarly timely 
this work of an autliority so eminent as Professor Stille. The history of previous e]n- 
demics, their modes of propagation, the vast recent additions to our knowledge of the 
causation, prevention and treatment of the disease, all have been liandled so skilfully as 
to present with brevity the information Avhich every practitioner should possess in ad- 
vance of a visitation. 

FLINT, Am TIN, 31. D, 

Clinical Medicine. A Systematic Treatise on the Diagnosis and Treatment of 
Diseases. Designed for Students and Practitioners of Medicine. In one large and hand- 
some octavo volume of 799 jiages. Cloth, $4.50 ; leather, §5.50 ; half liussia, $6.00. 



It ia here that tlie skill and learning of the great 
clinician are displayed. He lias given us a store- 
house of medical knowledge, excellent for the stu- 
dent, convenient for the pnictitioner, the result of 
a long life of the most fuithful clinical work, col- 
ftcted by an energy as vigilant and systematic as 
untiring, and weighed by a judgment noless clear 
th&a tiis observation is close. — Archives of Medicine, 
Dec. 1879. 

To give an adequate and useful conspectus of the 
extensive field of modern clinical medicine is a task 
ofno ordinary difficulty; but to accomplish this con- 



sistently with brevity and clearness, the different 
subjects and their several parts receiving the 
attention which, relatively to their Importance, 
medical opinion claims for them, is still more diffi- 
cult. This task, we feel bound to say, has been 
executed with more than partial success by Dr. 
Flint, whose name is already familiar to students 
of advanced medicine in this country as that of 
the author of two works of great merit on special 
.subjects, and of numerous papers exhibiting much 
originality and extensive research. — 7 he Dublin 
Journal, Dec. 1S79. 



By the Same Author. 

Essays on Conservative Medicine and Kindred Topics. In one very hand- 
some royal 12mo. volume of 210 pages. Cloth, $1.38. 



:BItOAI)BFNT, W. S., 31. D., F. It. C. F., 

Physician to and Lecturer on Medicine at St. Mary's Hospital. 
The Pulse. In one 12mo. volume. See Series of Clinical Manuals, page 3. 

BCSMFIBFM, DB. JOSEFH. 

A Manual of Treatment by Massage and Methodical Muscle Ex- 
ercise. Translated by "Walter Mendelson, M. D., of New York. In one handsome 
octavo volume of about 300 pages, with about 125 fine engravings. Preparing. 

FINLAYSOJSr, JA3IES, 31. D., Editor, 

Physician and Lecturer on Clinical Medicine in the . Glasgow Western Infirmary, etc. 
Clinical Diagnosis. A Handbook for Students and Practitioners of Medicine. 
With Chapters by Prof. Gairdner on the Physiognomy of Disease ; Prof. Stephens on 
Diseases of the Female Organs; Dr. Robertson on Insanity; Dr. Gemmell on Physical 
Diagnosis; Dr. Coats on Laryngoscopy and Post-Mortem Examinations, and by the Editor 
on Case-taking, Family History and Symptoms of Disorder in the Various Systems. In 
_^one handsome 12nio. volume of 546 pages, with 85 illustrations. Cloth, $2.63 

This is one of the really useful books. It is at- 
tractive from preface to the final page, and ought 
to be given a place on every office table, because it 



■contams in a condensed form all that is valuable 



bulkier volumes; and because of its arrangement 
and complete index it is unusually convenient for 
quick reference in any emergency that may come 



in semeiology and diagnostics to be found in | Jan. 1879 



upon the busy practitioner.— iV. C. Med. Journ., 



FENWICK, SA3IUEL, M. D., 

Assistant Physician to the London Hospital. 

The Student's Guide to Medical Diagnosis. From the third revised and 
enlarged English edition. In one very handsome royal 12mo. volume of 328 pages, with 
87 illustrations on wood. Cloth, $2.25. 

TANWEB, TH03IAS HAWKES, 31. D. 

A Manual of Clinical Medicine and Physical Diagnosis. Third American 
from the second London edition. Revised and enlarged by Tilbury Fox, M. D. Phy- 
sician to the Skin Department in University College Hospital, London, etc. 'in one small 
12mo. volume of 362 pages, with illustrations. Cloth, $1.50. 

FOTHEBGILL, J. 31., 31. !>., Edin., 31. B. C. F., Lond., 

Physician to the City of London Hospital for Diseases of the Chest. 

The Practitioner's Handbook of Treatment ; Or, The Principles of Thera- 
peutics. New edition. In one octavo volume. Preparing. 



STURGES' INTRODUCTION TO THE STUDY 
OF CLINICAL MEDICINE. Being a Guide to 
the Investigation of Disease. In one handsome 
l2mo. volume of 127 pages. Cloth, $1.26. 



DAVIS' CLINICAL LECTURES ON VARIOUS 
IMPORTANT DISEASE.S. Bv N. S Davis 
M p. Edi^ted by Fr..nk H. Davis, M.D Second 
edition. 12mo. 287 pages. Cloth, $1.75. 
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JtlCHAItnSOjS, B. W., JLA., 31, JD,, LL, JX, J^.li.S., F.S.A, 

Fellow of the Royal College of Physicians, London. 
Preventive Medicine. In one octavo volume of 729 pages. Cloth, $4; leather, 
f5; very h:indsome half Kiissia, raised bands, $5.50. 

Dr. Richardson has pucceeded in producing a ' the question of disease is comprehensive, ma.sterly 
wort wtucii Id elevated m conception, comprehen- and fully abreast with the latest and best knowl- 
sive in scope, scientitiG in character, systematic in 
arrangement, and which is wi itten in a clear, con- 
cise and pleasant manner. He evinces the happy 
faculty of extracting the pith of what is known on 
the subject, and of presenting it in a most simple 
intelligent and practical form. There is perhaps 
no similar work written for the general jjublic 
thateontains such acomplete, reliable and instruc- 
tive collection of data upon the diseases common 
to the race, their origins, causes, and the measures 
for their prevention. The descriptions of diseases 
are clear, chaste and scholarly ; the discussion of 



edge on the subject, and the preventive measures 
advised are accurate, e.xplicit and reliable.— TAe 
American Journalof the Medical Sciences, April, 1884. 

This is a book that will surely find a place on the 
table of every progressive physician. To the 
medical profession, whose duty is quite as much to 
prevent as to cure disease, the book will be a boon. 
— Boston Medical and Surqical Journal, Mar. ('>, 1884. 

The treatise contains a vastamount of solid, valu- 
able hygienic information. — Medical and Surgical 
Reporter, Feb, 23, 1884. 



BABTHOLOW, BOBJEBTS, A, M., 31. J)., LL, B,, 

Prof, of Materia Medica and General Therapeutics in the Jefferson Med. Coll. of Phila., etc. 
Medical Electricity. A Practical Treatise on the Applications of Electricity 
to Medicine and Surgery. Second edition. In one very handsome octavo volume of 292 
pages, with 109 illustrations. Cloth, $2.50. 

The second edition of this work following so 
soon upon the first would in itself appear to be a 
sufficient announcement; nevertheless, the text 
has been so considerably revised and condensed, 
and so much enlarged by the addition of new mat- 
ter, that we cannot fail to recognize a vast improve- 
ment upon the former work. The author has pre- 
pared his work for students and practitioners — for 
those who have never acouainted themselves with 
the subject, or, having aone so, find that after a 
time tlieir knowledge needs refreshing. We think 
he has accomplished this object. Tlie book is not 
too voluminous, but is thoroughly practical, sim- 
ple, complete and comprehensible. It is, more- 
over, replete with numerous illustrations of instru- 
ments, appliances, etc. — Medical Record, November 
15, 1882. 



A most excellent work, addressed by a practi- 
tioner to his fellow-practitioners, and therefore 
thoroughly practical. The work now before us 
has the exceptional merit of clearly pointing out 
where the benefits to be derived from electricity 
must come. It contains all and everything that 
the practitioner needs in order to understand in- 
telligently the nature and laws of the agent he is 
makmg use of, and for its proper application in 
practice. In a condensed, practical form, it pre- 
sents to the physician all tfiat he would wish to 
rememberafter perusinga whole library on medical 
electricity, including the results of the latest in- 
vestigations. It is the book for the practitioner, 
and the necessity for a second edition proves that 
it has been appreciated by the profession. — Physi- 
cian and Surgeon, Dec. 1882. 



THE YEAB'BOOK OF TBEAT3IENT, 

A Comprehensive and Critical Review for Practitioners of Medi- 
cine. In one 12nio. volume of 320 pages, bound in limp cloth, with red edges, $1.25. 

This work presents to the practitioner not only a complete classified account of all 
the more important advances made in the treatment of Disease during the year ending 
Sept. 30, 1884, but also a critical estimate of the same by a comjietent authority. Each 
department of practice has been fully and concisely treated, and into the consideration of 
•each subject enter such allusions to recent pathological and clinical work as bear directly 
upon treatment. As the medical literature of all countries has been placed under contri- 
bution, the references given throughout the work, together with the separate indexes of 
«ubjects and authors, will serve as a guide for those who desire to investigate any thera- 
peutical topic at greater length. 

The contributions are from the pens of the following well-knoAvn gentlemen: — J, 
Mitchell Bkuce, M.D. ; T. Lauder Brtjnton, M.D., F.R.S. ; Thomas Bryant, F.R. 
C.S. ; F. H. Ch AMPNEYS, M.B. ; Alfred Cooper, F.R.C.S. ; Sidney Coupland, M.D. ; 
Dyce Duckworth, M.D. ; George P. Field, M.R.C.S. ; Reginald Harrison, F.R. 
C.S. • J. Warrington Haward, F.R.C.S. ; F. A. Mahomed, M.B. ; Malcolm Morris, 
F.R.'c.S. Ed.; Edmund Owen, F.R.C.S.; R. Douglas Powell, M.D. ; Henry Power, 
M.B. F.R.C.S.; C. H. Ralfe, M.D. ; A. E. Sansom, M.D. ; Felix Semon, M.D. ; 
AValter G. Smith M.D. ; J. Knowsley Thornton, M.B. ; Frederick Treves, 
F.R.C.S. ; A. DE Watteville, M.D. ; John Williams, M.D. 

SABEBSHOIi^, S. O., 3L B., 

Senior Physician to and late Lect. on Principles and Practice of Med. at Gny's Hospital, London. 
On the Diseases of the Abdomen ; Comprising those of the Stomach, and 
other parts of the \limentary Canal, (FZsophagus, Caecum, Intestines and Peritoneum. Second 
American from third enlarged and revised English edition. In one handsome octavo 
volume of 554 pages, with illustrations. Cloth, $ 3.50. 

PAVY'S TREATISE ON THE FUNCTION OF PI- 
rV^TION • its Disorders and their Treatment. 
From th; .second I^ondon edition. In one octavo 
volume of 238 pages. Cloth, $2.00. 

PfTAAf BERS- MANUAL OF DIET AND REGIMEN 
m nF\LTH AND SICKNESS. In one hand- 
sle ^ta^o vofume of 302 pp. Cloth. $2.75. 



BARLOW'S MANUAL OF THE PRACTICE OF 
MEDICINE. With additions by D. F. Co.vdie, 
M.D. 1 vol. 8vo., pp. 60.3. Cloth, 82.50. 

TODD'S CLINICAL LECTURES ON CERTAIN 
ACUTE DISEASES. In one octavo volume of 
320 pages. Cloth, S2.50. 

HOLLAND'S MEDICAL NOTES AND REFLEC- 
TIONS. 1 vol. Svo., pp. 493. Cloth, $3.50. 
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COHEN, J. SOLIS, M, I)., 

Lecturer on Laryngoscopy and Diseases of the Throat and Chest in the Jefferson Medical College. 

Diseases of the Throat and Nasal Passages. A Guide to the Diagnosis and 
Treatment of Affections of the Pharynx, Oesophagus, Trachea, Larynx and Nares. Third 
edition, thoroughly revised and rewritten, with a large number of new illustrations. In 
one very handsome octavo volume. Prepar ing. 



SEILER, CARL, M, 

Lecturer on Laryngoscopy in the University of Pennsylvania. 

A Handbook of Diagnosis and Treatment of Diseases of the Throat, 
Nose and Naso-Pharynx. Second edition. In one handsome royal 12mo. volume 
of 294 pages, with 77 illustrations. Cloth, $1.75. 



It is one of the best of the practical text-books 
on this subject with which we are acquainted. The 
present edition has been increased in size, but its 
eminently practical character lias been main- 
tained. Many new illustrations have also been 
introduced, a case-record sheet has been added, 
and there are a valuable bibliography and a good 
index of the whole. For any one who wishes to 
make himself familiar with the practical manage- 
ment of cases of throat and nose disease, the book 
will be found of great value. — New York Medical 
Journal, June 9, 1883. 

The work before ud is a concise handbook upon 



the essentials of diagnosis and treatment in dis- 
eases of the throat and nose. The art of laryngos- 
copy, the anatomy of the throat and nose and the 
pathology of the mucous membrane are discussed 
with conciseness and ability. The work is pro- 
fusely illustrated, excels in many essential feat- 
ures, and deserves a place in the office of the 
practitioner who would inform himself as to the 
nature, diagnosis and treatment of a class of dis- 
eases almost inseparable from general medical 

Eractice. With advanced students the book must 
e very popular on account of its condensed style. 
— Louisville Medical Nexvs, June 26, 1883. 



BROWNE, LENNOX, F, R, C. S., Edin., 

Senior Surgeon to the Central London Throat and Ear Hospital, etc. 
The Throat and its Diseases. Second American from the second English edi- 
tion, thoroughly revised. With 100 typical illustrations in colors and 50 wood engravings, 
designed and executed by the Author. In one very handsome imperial octavo volume of 
about 350 pages. Preparing. 

FLLNT, AUSTIN, M. D., 

Professor of the Principles and Practice of Medicine in Bellevue Hospital Medical College, N. Y. 

A Manual of Auscultation and Percussion ; Of the Physical Diagnosis of 
Diseases of tlie Lungs and Heart, and of Thoracic Aneurism. Third edition. In one hand- 
some royal 12mo. volume of 240 pages. Cloth, $1.63. 



It is safe to say that there is not in the English 
language, or any other, the equal amount of clear, 
exact ana comprehensible information touching 
the physical exploration of the chest, in an equal 
number of words. Professor Flint's language is 
precise and simple, conveying without dubietv 



the results of his careful study and ample ex- 
perience in such wise that the young will find it the 
best source of instruction, and the old the most 
pleasant means of reviving and complementing 
their knowledge. — American Practitioner, June, 
1883. 



BV THE SAME AUTHOR. 

Physical Exploration of the Lungs by Means of Auscultation and 
Percussion. Three lectures delivered before the Philadelphia County Medical Society, 
1882-83. In one handsome small 12mo. volume of 83 pages. Cloth, $1.00. 

^■L. -^.^^^actical Treatise on the Physical Exploration of the Chest and 
the Diagnosis of Diseases Affecting the Respiratory Organs. Second and 

revised edition. In one handsome octavo volume of 591 pages. Cloth, $4.50. 

Phthisis : Its Morbid Anatomy, Etiology, Symptomatic Events and 

Complications, Fatality and Prognosis, Treatment and Physical Diae- 

^^^'^^^ Clinical Studies. In one handsome octavo volume of 442 paees 
Cloth, !]>,■>. 50. ^ ° 

A Practical Treatise on the Diagnosis, Pathology and Treatment of 
Diseases of the Heart. Second revised and enlarged edition. In one octavo volume 
of 550 pages, with a plate. Cloth, $4. 



GROSS, S. p M.D., LL.n., n,C,L, Oocon., LL.I>. Cantab. 

... Practical Treatise on Foreign Bodies in the Air-passages. In one 

octavo volume of 4o2 pages, with 59 illustrations. Cloth, $2.75. 

FULLER ON DISEASES OF THE LUNGS AND 
AIR-PASSAGES. Their Pathology, Physical Di- 
agnosis, Symptoms and Treatment. From the 
second and revised English edition. In one 
octavo volume of 475 pages. Cloth, 83.50. 

SLADE ON DIPHTHERIA; its Nature and Treats 
ment, with an account of the History of its Pre- 
valence in various Countries. Second and re vi.sed 
edition. In one 12mo. vol., pp. 158. Cloth, 81.25. 

WALSHE ON THE DISEASES OF THE HEART 
AND GREAT VESSELS. Third American edi- 
tion. In 1 vol. 8vo., 416 pp. Cloth, ^.00. 



SMITH ON CONSUMPTION; its Early and Reme- 
diable Stages. 1 vol. 8vo., pp. 253. Cloth, $2.25. 

LA ROCHE ON PNEUMONIA. 1 vol. 8vo. of 490 
pages. Cloth, $3.00. 

WILLIAMS ON PULMONARY CONSUMPTION- 
Its Nature, Varieties and Treatment. With an 
analysis of one thousand cases to exemplify its 
duration. In one 8vo. vol. of 303 pp. Cloth, $2.50. 

JONES' CLINICAL OBSERVATIONS ON FTTNP 
TIONAL NERVOUS DISORDERS Second fm- 
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MITCHELL, S. WJEIH, 3L I)., 

Physieian to Orthopccdic Hospital and the Infirmary for Diseases of the Nervous System, Phila. etc. 

Lectures on Diseases of the Nervous System; Especially in Women. 
Second edition. In one 12mo. volume of 288 pages. Cloth, §1.75. Just ready. 

So great have been the achievements of the system perfected by the author for the treat- 
ment of hysterical and nervous diseases that the profession will welcome the second and 
enlarged edition of a work which gives in detail the methods of enforced rest, massage and 
systematic feeding on which this mode of treatment is based. Many of these lectures are 
original studies of well-known diseases, and others deal with subjects which have been 
bitnerto slighted in medical literature or which are almost unknown to it. 



The interest lies in the keen insight into the 
nature of the subject and in the suggestions which 
the author manages to throw into liis accounts. 
The lectures must command the thoughtful 



attention and careful study of all who desire to 
read what is best in medical science.— r/ie London 
Lancet, May IG, 1885. 



HAMILTON, ALLAN McLANB, M, !>., 

Attending Physician at the Hospital for Epileptics and Paralytics, BlaekwelPs Island, N. T. 
Nervous Diseases ; Their Description and Treatment. Second edition, thoroughly 
revised and rewritten. In one octavo volume of 598 pages, with 72 illustrations. Cloth, $4. 

characterized this book as the best of its kind in 



When the first edition of this good book appeared 
we gave it our emphatic endorsement, and the 
present edition enhances our appreciation of the 
took and its author as a safe guide to students of 
clinical neurology. One of the best and most 
critical of English neurological 'ournals, Brain, has 



any language, which is a handsome endorsement 
from an exalted source. The improvements in the 
new edition, and the additions to it, will justify its 
purchase even by those who possess the old. — 
I Alienist and Neurologist, April, 1882. 



TUKE, DANIEL SACK, M, D,, 

Joint Author of The Manual of Psychological Medicine, etc. 

Illustrations of the Influence of the Mind upon the Body in Health 
and Disease. Designed to elucidate the Action of the Imagination. New edition. 
Thoroughly revised and rewritten. In one handsome octavo volume of 467 pages, with 
two colored plates. Cloth, $3.00. 



It is impossible to peruse these interesting chap- 
ters without being convinced of the author's per- 
fect sincerity, impartiality, and thorough mental 
grasp. Dr. Tuke has exhibited the requisite 
amount of scientific address on all occasions, and 
the more intricate the phenomenathe more firmly 
has he adhered to a physiological and rational 



method of interpretation. Guided by an enlight- 
ened deduction, the author has reclaimed for 
science a most interesting domain in psychology, 
previously abandoned to charlatans and empirics. 
This book, well conceived and well written, must 
commend itself to every thoughtful understand- 
ing. — New York Medical Journal, September 6, 1884. 



CLOVSTON, THOMAS S., 31. !>., F. M. C, P., X. M. C. S., 

Lecturer on Mental Diseases in the University of Edinburgh. 

Clinical Lectures on Mental Diseases. With an Appendix, containing an 
Abstract of the Statutes of the United States and of the Several States and Territories re- 
lating to the Custody of the Insane. By Charles F. Folsom, M. D., Assistant Professor 
of Mental Diseases, Medical Department of Harvard University. In one handsome 
octavo volume of 541 pages, illustrated with eight lithographic plates, four of which 
are beautifully colored. Cloth, $4. 

the general practitioner in guiding him to a diag- 
nosis and indicating the treatment, especially in 
many obscure and doubtful cases of mental dis- 
ease. To the American reader Dr. Folsom's Ap- 
pendix adds greatly to the value of the work, and 
will make it a desirable addition to every library. 
—American Psychological Journal, July, 1884. 

)r. Folsom's Abstract may also be obtained separately in one octavo volume of 
108 pages. Cloth, $1.50. 

SAVAGE, GEOMGE H., 31. H., 

Lecturer on Mental Diseases at Guy's Hospital, London. 

Insanity and Allied Neuroses, Practical and Clinical. In one 12mo. vol- 
ume of 551 pages, with 18 typical illustrations. Cloth, $2.00. Just ready. See Series oj 
Clinical Manuals, page 3. ^ -or 

As a handbook, a guide to TM;acUtione^ ^^-^^^^^ ^^^^ZS"!^'' 



The practitioner as well as the student will ac- 
cept the plain, practical teaching of the author as a 
forward step in the literature of insanity. It is 
refreshing to find a physician of Dr. Clouston's 
experience and high reputation giving the bed- 
side notes upon which his experience has been 
founded and his mature judgment established. 
Such clinical observations cannot but be useful to 



dents, the book fulfils an admirable purpose. The 
many forms of insanity are described with char- 
acteristic clearness, the illustrative cases are care- 
fully selected, and as regards treatment, sound 



peat that Dr. Savage has written an excellent 
manual for the practitioner and student.— Am- 
erican Journal of Insanity, April, 1885. 



PLAYFAIB, W. S., 3L D., F. M. C. F., , ^ , , 

The Systematic Treatment of Nerve Prostration and Hysteria, in 

one handsome small 12mo. volume of 97 pages. Cloth, $1.00. 



Medical 



Blandford on Insanity and its Treatment : Lectures on the Treatment, 

ical and Legal, of Insane Patients. In one very handsome octavo volume. 
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GJROSS, S. n., M. !>., Xi. 2>., 2>. C. L. Oxon., LL. I), 
Cantab. f 

Emeritus Profensor of Surgery in the Jefferson Medical College of Philadelphia. 
A System of Surgery : Pathological, Diagnostic, Therapeutic <ind Operative. 
Sixth edition, thoroughly revised and greatly improved. In two large and beaiitifuily- 
printed imperial octavo volumes containing 2382 ])ages, illustrated by 1023 engravings. 
Strongly bound in leather, raised bands, $15; half Russia, raised bands, $16. 

Dr. Gross' System of Surgery has long been the 
standaid work on that subject for students and 
practitioners. — London Lancet, May 10, 1884. 

The work as a whole needs no commendation. 
Many years ago it earned for itself the enviable rep- 
utation of the leading American work on surgery, 
and it is still capable of maintaining that standard. 
The reason for this need only be mentioned to be 
appreciated. The author has always been calm 
and judicious in his statements, lias based his con- 
clusions on much study and personal experience, 
has been able to grasp his subject in its entirety, 
and. above all, has conscientiously adhered to 
truth and fact, weighing the evidence, pro and 
con, accordingly. A considerable amount of new 



material has been introduced, and altogether the 
distinguished author has reason to be satisfied 
that he has placed the work fully abrea.«t of the 
state of our knowledge. — Med. Record, Mov. 18, 1882. 

Hi.s System of Surgery, w hich, since its first edi- 
tion in 1859, has been a standard work in this 
country as well as in America, in "the whole 
domain of surgery," tells how earnest and labori- 
ous and wise a surgeon he was. liow thoroughly 
he appreciated the work done by men in other 
countries, and how much he contributed to pro- 
mote the science and practice of surgery in his 
own. There has been no man to whom America 
is so much indebted in this respect as the Nestor 
of surgery.— Britiih Medical Journal, May 10, 1884. 



ASHHVRST, JOHN, Jr., 31. J>., 

Professo-r of Clinical Surgery, Univ. of Penna., Surgeon to the Episcopal Hospital, Philadelphia. 

The Principles and Practice of Surgery. Fourth edition, enlarged and 
revised. In one large and handsome octavo volume of about 1100 pages, with about 575 
illustrations. In press. 

GOULD, A. PEARCE, M. S., M. B., F. M. C. S„ 

Assistant Surgeon to Middlesex Hospital. 

Elements of Surgical Diagnosis. In one pocket-size 12mo. volume of 589 
pages. Cloth, $2.00. Just ready. See Students' Series of Manuals, page 3. 

The student and practitioner will find the 
principles of surgical diagnosis very satisfactorily 
set forth with all unnecessary verbiage elimi- 
nated. Every medical student attending lectures 
should have a copy to study during the intervals, 



and if practitioners would devote a portion of their 
leisure to the study of it, they would receive 
immense benefit in the way of refreshing their 
knowledge and bringing it up to the present state 
of progress. — Cincinnati Medical ]S'ews, Jan., 1885. 



GIBJVEY, V. M. D., 

Surgeon to the Orthopcedic Hospital, New York, etc. 
Orthopaedic Surgery. For the use of Practitioners and Students, In one hand- 
some octavo volume, profusely illustrated. Preparing. 

ROBERTS, JOHN B., A. 31., 31. JD., 

Lecturer on Anatomy and on Operative Surgery at the Philadelphia School of Anatomy. 

The Principles and Practice of Surgery. For the use of Students and 
Practitioners of Medicine and Surgery. In one very handsome octavo volume of about 500 
pages, with many illustrations. Preparing. 

BELLA3IY, EDWARD, F. R. C. S., 

Surgeon and Lecturer on Surgery at Charing Cross Hospital, Examiner in Anatomy Royal 
College of Surgeons, London. 
Operative Surgery. Shortly. See Students' Series of Manuals, page 3. 



STIMSON, LEWIS A., B. A., 3L D., 

Prof, of Pathol. Anat. at the Univ. of the City of New York, Surgeon and Curator to Bellevue Hosp. 

A Manual of Operative Surgery. In one very handsome royal 12mo. volume 
of 477 pages, with 332 illustrations. Cloth, $2.50. 
This volume is devoted entirely to operative sur- every student should possess one. This work 



gery, and is intended to familiarize the student 
with the details of operations and the different 
modes of performing them. The work is hand- 
somely illustrated, and the descriptions are clear 
and well-drawn. It is a clever and useful volume; 



does away with the neces.sity of pondering over 
larger works on sur.^ery for descriptions of opera- 
tions, as it presents in a nutshell what is wanted 
by the surgeon without an elaborate search to 
find it. — Maryland Medical Journal, August, 1878. 



SARGENT ON BANDAGING and OTHER OPERA- 
TIONS OF MINOR SURGERY. New edition, 
with a Chapter on military surgery. One 12mo. 
volume of 383 pages, with 187 cuts. Cloth, $1.75. 

MILLER'S PRINCIPLES OF SURGERY. Fourth 
American from the third Edinburgh edition. In 
one 8vo. vol. of G38 pages, with 340 illustrations. 
Cloth, 13.75. 

MILLER'S PRACTICE OF SURGERY. Fourth 
and revised American from the last Edinburgh 
edition. In one large 8vo. vol. of 682 pages, with 
364 illustrations. Cloth, $3.75. 



PIRRIE'S PRINCIPLES AND PRACTICE OF 
SURGERY. Edited by John Neill, M. D. In 
one 8vo. vol. of 784 pp. with 316 illus. Cloth, S3.75. 

COOPER'S LECTURES ON THE PRINCIPLES 
AND PRACTICE OF SURGERY. In one 8vo.vol. 
of 7(;7 pages. Cloth, $2.00. 

SKEV'S OPERATIVE SURGERY. In one vol. 8vo- 

of G61 pages, with 81 woodcuts. Cloth, 83.25. 
GIBSON'S INSTITUTES AND PRACTICE OF 
SURGERY. Eighth edition. In two octavo vols. 
I of 965 pages, with 34 plates. Leather $6.50. 
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EHICUSEN, JOHN B., F. JR. S,, F, B, C. S., 

Professor of Surgery in University College, London, etc. 

The Science and Art of Surgery ; Being a Treatise on Surgical Injuries, Dis- 
eases and Operations. From the eightli and enlarged English edition. In two large and 
beautiful octavo volumes of 231 G pages, illustrated witli 984 engravings on vrood. 
Cloth, $9; leatlier, raised bands, $11 ; half Kussia, raised bands, $12. Just ready. 

After the profession has placed its approval upon mucli to^be said in the way of comment or criti- 
a work to the extent of purchasing seven editions, 
it does not need to be introduced. Simultaneous 
with the appearance of this edition a translation 
is being made into Italian and Spanish. Thus 
this favorite text-book on surgery liolds its own in 
spite of numerous rivals attheendof thirtyyears. 
It is a grand book, worthy of the art in the intere? t 
of which it is written. — Detroit Lancet, Jan. 10, 1885. 

After being before the profession for thirty 
years and maintaining during that period a re- 
putation as a leading worlc on surgery, there is not 



cism. That it still holds its own goes without sa}'- 
ing. The author infuses into it his large experi- 
ence and ripe judgment. Wedded to no school, 
committed to no theory, biassed by no iiobbv, he 
imparts an honest personality in lii's observations, 
and his teachings are the rulings of an impartial 
judge. Such men are always safe guides, and their 
works staijd the tests of time and experience. 
Such an author is Erichsen, and such a work is his 
Surgery.— Medical Record, Feb. 21, 1885. 



BRYANT, THOMAS, F, M. a S., 

Surgeon and Lecturer on Surgery at Guy's Hospital, London. 
The Practice of Surgery. Fourth American from the fourth and revised Eng. 
lish edition. In one large and very handsome imperial octavo volume of 1040 pages, with 
727 illustrations. Cloth, $6.50; leather, $7.50 ; half Eussia, $8.00. Just ready. 

The treatise takes in the whole field of surgery, 
that of the eye, the ear, the female organs, ortho- 
psedifs, venereal diseases, and military surgery, 
as well as more common and general topics. All 
of these are treated with clearness and with 



sufficient fulness to suit all practical purposes. 
The illustrations are numerous and well prmted. 
We do not doubt that this new edition will con- 
tinue to maintain the popularity of this standard 
work. — Medical and Surgical Reporter, Feb. M, '85. 



This most magnificent work upon surgery has 
reached a fourth edition in this country, showing 
the high appreciation in which it is lield by the 
American profession. It comes fresh from the 
pen of the author. That it is the very best work 
on surgery for medical students we think 
there can be no doubt. The author seems to have 
understood just what a student needs, and has 
prepared the work accordingly. — Cincinnati Medical 
A'ew.^, January, 1885. 



By the same Author. 
Diseases of the Breast. In one 12mo. volume. Preparing. See Series of Clinical 
Manuals, page 3. 

ES3IAItCH, Dr. FRIEDRICH, 

Professor of Surgery at the University of Kiel, etc. 
Early Aid in Injuries and Accidents. Five Ambulance Lectures. Trans- 
lated by H. R. H. Princess Christian. In one handsome small 12mo. volump of 109 
pages, with 24 illustrations. Cloth, 75 cents. 

The course of instruction is divided into five 
sections or lectures. The first, or introductory 
lecture, gives a brief account of the structure and 
organization of the human body, illustrated by 
clear, suitable diagrams. The second teaches how 
to give judicious help in ordinary injuries — contu- 
sions, wounds, licemorrhage and poisoned wounds. 
The third treats of first aid in cases of fracture 
and of dislocations, in sprains and in burns. Next, 



the methods of affording first treatment in case.") 
of frost'bite, of drowning, of suffocation, of loss of 
consciousness and of poisoning are described ; 
and the fifth lecture teaches how injured persons 
may be most safely and easily transported to their 
home.s, to a medical man, or to a hospital. The 
illustrations in the book are clear and good. — Medi- 
cal Times and Gazette, Nov. 4, 1882. 



TREVES, FREDERICK, F. R. C. S., 

Assistant Surgeon to and Lecturer on Surgery at the London Hospital. 

Intestinal Obstruction. In one pocket-size 12mo. volume of 522 pages, with GO 
illustrations. Limp cloth, blue edges, $2.00. Just ready. See Series of Clinical Manuals, 
page 3. 

A standard work on a subject that has not been 
so comprehensively treated by any contemporary 
English writer. Its completeness renders a full 
review difficult, since every chapter de.serves mi- 
nute attention, and it is impossible to do thorough 



justice to the author in a few paragraphs. Intes- 
tinal Obstruction is a work that will prove of 
equal value to the practitioner, the student, the 
pathologist, the physician and the operating sur- 
geon. — British Medical Journal, Jan. 31, 1885. 



BALL, CHARLES B., 31. Ch., Hub., F. R. C. S. E., 

Surgeon and Teacher at Sir P. Dun's Hospital, Dublin. 

Diseases of the Rectum and Anus. In one 12mo. volume of 550 pages. 
Preparing. See Scries of Clinical Manuals, page 3. 

BUILIN, HEj\Ry¥., F. R. C. S., 

Assistant Surgeon to St. Bartholomew's Hospital, Londmi. 
Diseases of the Tongue. In one 12mo. volume. See Series of Clinical 
Manuals, page 3. Shortly. _ 

HRTIITT, ROBERT, 31. R. C. S., etc. 

The Principles and Practice of Modern Surgery. From the eighth 
Tendon edition. In one Svo. volume of 087 pages, with 432 illus. Cloth, $4; leather, $5. 
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SOLMJES, TIMOTHY, M, A., 

Surgeon and Lecturer on Surgery at St. George's Hospital, London. 

A System of Surgery ; Theoretical and Practical. IN TREATISES BY 
VAEIOUS AUTHOES. American edition, thokoughi.y revised and re-edited 
by John H. Packard, M. D., Surgeon to the Episcopal and St. Joseph's Hospitals, 
Philadelphia, assisted by a corps of thirty-three of the most eminent American surgeons. 
In three large and very handsome imperial octavo volumes containing 3137 double- 
columned pages, with 979 illustrations on wood and 13 lithographic plates, beautifully 
colored. Price per volume, cloth, |6.00 ; leather, $7.00 ; half Kussia, $7.50. Per set, cloth, 
$18.00 ; leather, $21.00 ; half Eussia, $22.50. Sold only by aubscription. 

Volume I. contains General Pathology, Morbid Processes, In.itjries in Gen- 
eral, Complications op Injuries and Injuries of Eegions. 

Volume II. contains Diseases of Organs of Special Sense, Circulatory Sys- 
tem, Digestive Tract and Genito-Urinary Organs. 

Volume III. contains Diseases of the Eespiratory Organs, Bones, Joints and 
Muscles, Diseases of the Nervous System, Gunshot Wounds, Operative and 
Minor Surgery, and Miscellaneous Sltbjects (including an essay on Hospitals). 

This great work, issued some years since in England, has won such universal confi- 
dence wherever the language is spoken that its repu>)lication here, in a form more 
thoroughly adapted to the Avants of the American practitioner, has seemed to be a duty 
owing to the profession. To accomplish this, each article has been placed in the hands of 
a gentleman specially competent to treat its subject, and no labor has been spared to bring 
each one up to the foremost level of the times, and to adapt it thoroughly to the practice 
of the country. In certain cases this has rendered necessary the substitution of an entirely 
new essay for the original, as in the case of the articles on Skin Diseases, on Diseases of 
the Absorbent System, and on Anaesthetics, in the use of which American practice differs 
from that of England. The same careful and conscientious revision has been pursued 
throughout, leading to an increase of nearly one-fourth in matter, while the series of 
illustrations has been nearly trebled, and the whole is presented as a complete exponent 
of British and American Surgery, adapted to the daily needs of the working practitioner. 

In order to bring it within the reach of every member of the profession, the five vol- 
umes of the original have been compressed int© three by employing a double-columned 
royal octavo page, and in this improved form it is offered at less than one-half the price of the 
original. It is printed and bound to match in every detail with Eeynolds' System of Medi- 
cine. The work will be sold by subscription only, and in due time every member of the 
profession will be called upon and offered an opportunity to subscribe. 



The authors of the original English edition are 
men of the front rank in England, and Dr. Packard 
haa been fortunate in securing as his American 
coadjutors such men as Bartliolow, Hyde, Hunt, 
Conner, Stimson, Morton, Hodgen, Jewell and 
their colleagues. As a whole, the work will be 
solid and substantial, and a valuable addition to 



the library of any medical man. It is more wieldly 
and more useful than the English edition, and with 
its companion work — " Reynolds' System of Medi- 
cine " — will well represent the present state of our 
science. One who is familiar with those two works 
will be fairly well furnished head-wise and hand- 
wise.— T/ie Medical News, Jan. 7, 1882. 



STIMSOJSr, LEWIS A., B. A., M, 

Professor of Pfithologieal Anatomy at the Universitu of the City of New York, Surgeon and Curator 
to Bellevue Hospital, Surgeon to the Presbyterian Hospital, New York, etc. 

A Practical Treatise on Fractures. In one very handsome octavo volume of 
598 pages, with 360 beautiful illustrations. Cloth, $4.75 ; leather, $5.75. 

The author has given to the medical profession 
in this treatise on fractures what is likely to be- 
come a standard work on the subject. It is certainly 



not surpassed by any work written in the English, 
or, for that matter, any other language. The au- 
thor tells us in a short, concise and comprehensive 
manner, all that is known about his subject. There 
is nothing scanty or superficial about it, as in most 
other treatises ; on the contrary, everything is thor- 
ough. The chapters on repair of fractures and their 
treatment show him not only to be a profound stu- 
dent, but likewise apractieal surgeon and patholo- 
gist. His mode of treatment of the different fracf>- 
uresis eminently sound and practical. We consider 
this work one of the best on fractures ; and it will 
be welcomed not only as a text-book, but also by 



the surgeon in full practice. — N. O. Medical and 
Surgical Journal, March, 1883. 

The author gives in clear language all that the 
practical surgeon need know of the science of 
fractures, their etiology, .symptoms, processes of 
union, and treatment, according to the latest de- 
velopments. On the basis of mechanical analysis 
the author accurately and clearly explains the 
clinical features of fractures, and by the same 
method arrives at the proper diagriosis snd rational 
treatment. A thorough explanation of the patho- 
logical anatomy and a careful description of the 
various methods of procedure make the book full 
of value for every practitioner.— CentraibZatt /Sr 
Chirurgie, May 19, 1883. 



MAMSM, HOWARI), F, M, C. S., 

Senior Assistant Surgeon to and Lecturer on Anatomy at St. Bartholomeio' s Hospital, London. 
Diseases of the Joints. In one 12mo. volume. Preparing. See Series of Clinical 
Manuals, page 3. 

JPICK, 1. FICKBRING, F, It, C, S., 

Surgeon to and Lecturer on Surgery at St. George's Hospital, London. 

Fractures and Dislocations. In one 12mo. volume. Preparing. See Series 
of Clinical Manuals, page 3. 
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HAMILTON, FRANK M. D., Xi. J>., 

Surgeon to Bellevue Hospital, New York. 

,\.r..:^J^^^^^^^] "^^f ^tise ou Fractures and Dislocations. Seventh edition, 
thoroughly revised and much improved. In one very handsome octavo volume of 998 
pages with 3/9 Illustrations. Cloth, $5.50: leather, $6.50; 
open back, 00. Just ready. 



very handsome half Russia, 



Hamilton's great experience and wide acquaint- 
ance with the hterature of the .subject have enabled 
him to complete the labors of Malgaigne and to 
place the reader in po.ssession of tho advances 
made during thirty years. The editions have fol- 
lowed each other rapidly, and they introduce us 
to the methods of practice, often so wise of his 
American colleagues. More practical than Blal- 
gaigne's work, it will serve as a valuable guide to 
the practitioner in the numerous and embarrass- 
ing cases wliich come under his observation.— 
Archives Gentralcs de Medccine, Paris, Nov. 1884. 

This work, which, since its first appearance 
twenty-five years ago, has gone through many 
editions, and been much enlarged, may now be 
fairly regarded as the authoritative hook of refer- 
ence on the subjects of fractures and dislocations. 
Each successive edition has been rendered of 
greater value through the addition of more re- 



cent work, and especially of the recorded re- 
searches and improvements made by the author 
himself and liis countrymen. — British Medical 
Journal, Blay 9, 1885. 

With its first appearance in 1859, this work took 
rank among the classics in medical literature, 
and has ever since been cjuoted by surgeons the 
world over as an authority upon the topics of 
which it treats. The surgeon, if one can be found 
who does not already know the work, will find it 
scientific, forcible and scholarly in text, exhaustive 
in detail, and ever marked by a spirit of wise con- 
servatism. — Louisville Medical News, Jan. 10, 1885. 

For a quarter of a century the autlior has been 
elaborating and perfecting his workj so that it 
now stands as the best of its kind in any lan- 
guage. As a text-book and as a book of reference 
and guidance for practitioners it is simply invalu- 
able. — N'ew Orleans Med. and Surg. Journ'l,Nov. 1884. 



JULEU, HBNRY E., F, JR. C, S., 

Senior AssH Surgeon, Royal Westminster Ophthalmic Hosp. ; late Clinical AssH, Moorfields, London. 

A Handbook of Ophthalmic Science and Practice, In one handsome 
octavo volume of 460 pages, with 125 woodcuts, 27 colored plates, and selections from the 
Test-types of Jaeger and iSnellen. Cloth, $4.50 ; leather, $5.50. Just ready. 

This work is distinguished by the great num 
ber of colored plates which appear in it for illus- 



trating various pathological conditions. Thevare 
very beautiful in appearance, and have been 
executed with great care as to accuracy. An ex- 
amination of the work shows it to be one of high 
standing, one tliatwillbe regarded as an authority 
among ophthalmologists. The treatment recom- 
mended is .such as tne author has learned from 
actual experience to be the best. — Cincinnati Medi- 
cal News, Dee. 1884. 
It presents to the student concise descriptions 



and typical illustrations of all important eye 
affections, placed in juxtaposition, so as to be 

f rasped at a glance. Beyond a doubt it is the 
est illustrated liandbook of ophthalmic science 
which has ever appeared. Then, what is still 
better, these illustrations are nearly all original. 
We have examined tliis entire work with great 
care, and it represents the commonly accepted 
views of advanced ophthalmologists. We can most 
lieartily con' menu this book to all medical stu- 
dents, practitioners and specialists. — Detroit 
Lancet, Jan. 1885. 



WELLS, J, SOELBERG, F, R. C. S., 

Professor of Ophthalmology in King's College Hospital, London, etc. 
A Treatise on Diseases of the Eye. Fourth American from the third London 
edition. Thoroughly revised, with copious additions, by Charles S. Bull, M.D., Surgeon 
and Pathologist to the New York Eye and Ear Inlirmary. In one large octavo volume of 
822 pages, with 257 illustrations on wood, six colored plates, and selections from the Test- 
types of Jaeger and Snellen. Cloth, $5.00 ; leather, $6.00 ; half Russia, $6.50. 

shows the fidelity and thoroughness with which 
the editor has accomplished his part of the work. 
The illustrations throughout are good. This edi- 
tion can be recommended to all as a complete 
treatise on diseases of the eye, than which proba- 



The present edition appears in less than three 
years since the put)lication of the last American 
edition, and yet, from tlie numerous recent inves- 
tigations that have been made in this branch of 
medicine, many changes and additions have been 
required to meet the present scope of knowledge 
upon this subject. A critical cxamiiiation at once 



bly none better exists. — Medical Record, Aug. 18, '83. 



NETTLESSIF, EBWARD, F, R, C. S,, 

Ophthalmic Surg, and Led. on Ophth. Surg, at St. Thomas' Hospital, London. 

The Student's Guide to Diseases of the Eye. Second edition. With a chap- 
ter on the Detection of Color-Blindness, by William Thomson, M. D., Ophthalmologist 
to the .Jefferson Medical College. In one royal 12mo. volume of 416 pages, with 138 
illustrations. Cloth, $2.00. 

This admirable guide bids fair to become the 
favorite text-book on ophthalmic surgery with stu- 
dents and general practitioners. It bears through- 
out the imprint of sound judgment combined with 
vast experience. The illustr.-itions are numerous 



and well chosen. This book, within the short com- 
pass of about 400 pages, contains a lucid exposition 
of the modern aspect of ophthalmic science. — 
Medical Record, June 23, 1883. 



BROWNE, EDGAR A., 

Surgeon to the Liverpool Eye and Ear Infirmary and to the Dispensary for Skin Diseases. 
How to Use the Ophthalmoscope. Being Elementary Instructions in Oph- 
thalmoscopy, arranged for the use of Students. In one small royal 12mo. volume of 116 
pages, with 35 illustrations. Cloth, $1.00- 

■r .-r-.^/^Tvi rvw TMTT^RTFS TO THE EYE, ORBIT I titioners. Second edition. In one octavo vol- 
^'^.vn'^VVFMDS -^^^^^^ i -"^ P*8^^' ^''^ Cloth, S2.75. 

s vo 404 PP 92illus. Cloth, 8:!.50. | CARTKR'S PRACTICAL TREATISE ON DISEAS- 
X MOON'S HANDY BOOK OF I ES OF THE EYE. Edited by John Gbebn, M. D. 

OPHTHA? MIC sKeRY, for the use of Prac- I In one handsome octavo volume. 
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BVBNETT, CHARLES H,, A. M., M. !>., 

Professor of Otology in the Plidndelphia Polyclinic ; President of the American Otological Society. 

The Ear, Its Anatomy, Physiology and Diseases. A Practical Treatise 
for the use of Medical Students and Practitioners. New (second) edition. In one handsome 
octavo volume of 580 pages, with 107 illustrations. Cloth, $4.00 ; leather, $5.00. Just ready. 



We note with pleasure the appearance of a second 
edition of this valuable work. When it first came 
out it was accepted by the profession as one of 
the standard works on modern aural surgery in 
the English langnase; and in his .second edition 
Dr. Burnett has fully maintained his reputation, 
for the book is replete with valuable information 
and suggestions. The revision has been carefully 



carried out, and much new matter added. Dr. 
Burnett's work must be regarded as a very valua- 
ble contribution to aural surgery, not only on 
account of its comprehensiveness, but because it 
contains the results of the careful personal observa- 
tion and experience of this eminentaural surgeon. 
— London Lancet, Feb. 21, 1885. 



BOLITZER, AJDAM, 

Pniperial- Royal Prof, of Aural Therap. in the Univ. of Vienna. 
A Text-Book of the Ear and its Diseases. Translated, at the Author's re- 
quest, by James Patterson Cassells, M. D., M. R. C. S. In one handsome octavo vol- 
ume of 800 pages, with 257 original illustrations. Cloth, $5.50. 



The work itself we do not hesitate to pronounce 
the best upon the subject of aural diseases which 
has ever appeared, systematic without being too 
diffuse on obsolete subjects, and eminently prac- 
tical in every sense. The anatomical descriptions 
of each separate division of the ear are admirable, 
and profusely illustrated by woodcuts. They are 
followed immediately by the physiology of the 



section, and this again by the pathological phj'si- 
ology, an arrangement which serves to keep up the 
interest of tlie student by showing the direct ap- 
plication of what has preceded to the study of dis- 
ease. The whole work can be recommended as a 
reliable guide to the student, and an efficient aid 
to the practitioner in his treatment. — Boston Med- 
ical and Surgical Journal, June 7, 1883. 



ROBEMTS, WILLIAM, 31. 

Lecturer on Medicine in the Manchester School of Medicine, etc. 

A Practical Treatise on Urinary and Renal Diseases, including Uri- 
nary Deposits. Fourth American from the fourth London edition. In one hand- 
some octavo volume of about 650 pages, with 81 illustrations. Cloth, f)3.50. Jml ready. 

This excellent book has now reached its fourth 
edition, and not too soon, for the third has been 
exhausted for some years, and it is one of those 



works which no good physician's or surgeon': 
library should be without. The profession is sin 



cerely to be congratulated that he lias been able 
amidst his many public and private duties to pre- 
sent a new edition of this standard work, 
thoroughly brought up to the present date. — Lon- 
don Medical Record, May 15, 1885. 



GROSS, S. jD., 31. D., LL. D., D. C. L., etc. 

A Practical Treatise on the Diseases, Injuries and Malformations 
of the Urinary Bladder, the Prostate Gland and the Urethra. Third 
edition, thoroughly revised by Samuel W. Gro.ss, M. D., Professor of the Principles of 
Surgery and of Clinical Surgery in the Jefferson Medical College, Philadelphia. In one 
octavo volume of 574 pages, wi th 170 illustrati ons. Cloth, $4.50. 

MORRIS, HENRY, 31. B., fTrTcTs., 

Surgeon to and Lecturer on Surgery at Middlesex Hospital, London. 

Surgical Diseases of the Kidney. In one 12mo. volume. Preparing. See 
(Series of Clinical Manuals, page 3. 

LUCAS, CLEMENtTmTb^ B. S., F. R. C. S., 

Senior Assistant Surgeon to Gmfs Hospital, London. 

, J^^^^^^f^ °f Urethra. In one 12mo. volume. Preparing. See Series 

of Clinical 31anuals, page 3. 

THOMPSON, SIR HENRY, 

Surgeon and Professor of Clinical Surgery to University College Hospital, London. 

.u- Diseases of the Urinary Organs. Second American from the 

third i!.nglish edition. In o ne 8vo. volume of 203 pp., with 25 illustrations. Cloth, $2.25. 

By the Same Author. 
On the Pathology and Treatment of Stricture of the Urethra and 
Urinary Fistulse. l-rom the third English edition. In one octavo volume of 359 
pages, with 4< cuts and 3 plates. Cloth, §3.50. 

COLEMAN, A., L.^~c:1p:;^E. R. C. S., Exam. L. H. S., 

Senior Dent. Surg, and Lect. on Bent. Surg, at St. Bartholomew's Hosp. and the Dent. Hasp Lorulon 
ndnnfp<WrfT ^^^1 Sui'gery and Pathology. Thoroughly revised and 

adapted to the use of American Students, by Thomas C. Stellwagen, M. A M D 
D.p. fe.. Prof of Physiology at the Philadelphia Dental College. In one handsome octavo 
volume of 412 pages, with 331 illustrations. Cloth, $3.25. iiancisome octavo 

BASHAM ON RENAL DISEASES: A Clinical I o«e 12mo. voL of 304 pages with 21 illustr..n«n. 
Guide to their Diagnosis and Treatment. In | Cloth, 82.00. ' "mstrations. 
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BUMSTJEAn, F, and TAYLOB, Jt. TF., 

31. !>., XX. X>., A. 31., 31. D., 

n^'^th./'^T'' /^llf^"'' ^'semes Surgeon to Charity KospUat, Sew York, Prof, of 

^w; ^,o V «n<i Venereal ami Skin Diseases in the University of 

Surgeons, ^ eio } ork, etc. Ve>viont, Pres. of the Avi. Dermatologieal Ass'n. 

The Path9logy and Treatment of Venereal Diseases. Including the 
resiiltsot recent investigations upon tlie subject. Fifth edition, revised and largelv re- 
I^oA"m?' - ■ ^" large and handsome octavo volume of 898 pages 'with 

139 ilhistrations, and thirteen chromo-lithographic ligures. Cloth, $4.75 ; leather, $5.75 : 
very liandsonie half Russia, $6.25. 

It in a splendid record of honest labor, wide 
research, ju.st comparison, careful scrutiny and 
orifiinal experience, which will always be held as 
a high creditto American medical literature. This 
is not only the best work in the English language 
upon the subjects of which it treats, but also one 
which has no equal in other tongues for its clear, 
comprehensive and practical handling of its 
themes.— American Journal of the Medical Sciences, 
Jan, 1884. 

It is certainly the best single treatise on vene- 
real in our own, anil proV>ably the best in any lan- 
guage. — Boston Medical and Surgical Journal, April 
3, 1SS4. 



The character of this standard work is so well 
known that it would be superHuous here to pass in 
review its general or special points of excellence. 
The verdict of tlie profession ha.s been passed; it 
has been accepted as the most thorough and com- 
plete exposition of the pathology and "treatment of 
venereal diseases in the language. Admirable as a 
model of clear de.scription, an exponent of sound 
patliological doctrine, and a guide for rational and 
successful treatment, it is an ornament to the medi- 
cal literature of this country. The additions made 
to the present edition are eminently judicious, 
from the standpoint of practical utility. — Journal oj 
Cutaneous and Venereal Diseases, Jan. 1884. 



HUTCHIJ\SOj\, JONATHAN, F. It. S., F. B. C. S., 

Consulting Surgeon to the London Hospital. 
Syphilis. In one 12mo. volume. Preparing. See Series of Clinical Manuals, page 3. 



Professor to the Faculty of Medicine of Paris, and Physician to the Lourcine Hospital. 

Syphilis, its Morbid Anatomy, Diagnosis and Treatment. Specially 
revised l)y the Author, and translated with notes and additions by J. Henry C. Simes, 
M. D., Demonstrator of Pathological Histology in the University of Penn.sylvania, and 
J. William White, M. D., Lecturer on Venereal Diseases and Demonstrator of Surgery 
in tlie University o*" Pennsylvania. In one handsome octavo volume of 461 pages, with 
84 very beautiful illustrations. Cloth, $S.'" 



The anatomical and histological characters of the 
hard and soft sore are admirably described. The 
multiform cutaneous manifestations of the disease 
are dealt with histologically in a masterly way, as 
we should indeed expect them to be, and the 
accompanying illustrations are executed carefully 
and well. The various nervous lesion.s which are 
the recognizetl outcome of the .syphilitic dyscrasia 
are treated with care and consideration. Syphilitic 
epilepsy, paralysis, cerebral syphilis and locomotor 
ataxia are subjects full of interest; and nowhere in 



the whole volume is the clinical experience of the 
author or the wide acquaintance of the translator* 
with medical literature more evident. The anat- 
omy, the histology, the pathology and the clinical 
features of syphilis are represented in this work in 
their best, most practical and most instructive 
form, and no one will rise from its perusal without 
the feeling that his grasp of the wide and impor- 
tant suliject on w hicfi it treats is a stronger and 
surer one. — The London Praetitioner, Jan. 1882. 



GBOSS, SA3TUEL TT., A. 31., 31. J)., 

Professor of the Principles of Surgery and of Clinical Surgery in the Jefferson Medical College. 

A Practical Treatise on Impotence, Sterility, and Allied Disorders 
of the Male Sexual Organs. Second edition, thoroughly revised. In one very hand- 
some octavo volume of 168 pages, with 16 illustrations. Cloth, $1.50. 

The author of this monograph is a man of posi- 
tive conviction.s and vigorous style. This is iusti- 
fied by his experience and by his study, which has 
gone hand in liand with his experience. In regard 
to the various organic and functional disorders of 
the male generative apparatus, he has had ex- 
ceptional opportunities for observation, and his 
book shows that he has not neglected to compare 
his own views with those of other authors. The 
result is a work which can be safely recommended 
to both phvsicians and surgeons as a guide in the 
treatment'of the disturbances it refers to. It is 
the best treatise on the subject with which we are 
acquainted.— T/ie Medical JVews, Sept. 1, 1883. 



This work will derive value from the high stand- 
ing of its author, aside from the fact of its passing 
so rapidly into its .second edition. This is, indeed^ 
a book that every physician will be glad to jilace 
in his library, to be read witli profit to himself,, 
and with incalculable benefit to his patient. Be- 
sides the subjects embraced in the title, which are 
treated of in their various forms and degrees,, 
spermatorrhoea and prostatorrhoea are also fully 
considered. The work is thoroughly practical in 
character, and will be especially useful to the 
general practitioner. — Medical Record, Aug. 18,. 
1883. 



CTJLLEBIEB, A., i& BU3ISTEAD, F. J., 3I.D., LL.D., 

Surgeon to the Hdpital du Midi. Late Professor of Venereal Diseases in the College of Physician* 
^ and Surgeo'is, Kew York. 

An Atlas of Venereal Diseases. Translated and edited by Free.man J. BuM- 
STEAD M D In one imperial 4to. volume of 328 pages, double-columns, with 26 plates, 
containin<^ about 150 figures, beautifully colored, many of them the size of life. Stnmgly 
bound in cloth, $17.00. A specimen of the plates and text sent by mail, on receipt of 2o cts. 

TjiTT AM c;VPHILIS AND LOCAL CONTAGIOUS i FORMS OP LOCAL DISEASE AFFECTING 
DISoKrS nonesvovoho^^^^ THE ORGANS OF GENERA- 

LE^E'S LECTURES ON SYPHILIS AND SOME , TION. In one 8vo. vol. of 246 pages. Cloih, 82.25. 
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HYDE, J. HmVINS, A, M,, M, JD., 

Professor of Dermatology and Venereal Diseases in Eush Medical College, Chicago. 

A Practical Treatise on Diseases of the Skin. For the use of Students and 
Practitioners. In one handsome octavo volume of 570 pages, with 66 beautiful and elab- 
orate illustrations. Cloth, $4.25 ; leather, $5.25. 

cian in active practice. In dealing with these 
questions the author leaves nothing to the pre- 
sumed knowledge of the reader, but enters tlior 



The author has given the student and practi- 
tioner a work admirably adapted to the wants of 
each. We can heartily commend the book as a 
vahiable addition to our literature and a reliable 
guide to students and practitioners in their studies 
and practice.— .4m. Journ. of Med. ScL, July, 1883. 

Especially to be praised are the practical sug- 
gestions as to what may be called the common- 
sense treatment of eczema. It is quite impossible 
to exaggerate the judiciousness with which the 
formulfe for the external treatment of eczema are 
selected, and what is of equal importance, the full 
and clear instructions for their use.— London Medi- 
cal Times and Gazette, July 28, 1883. 

The work of Dr. Hyde will be awarded a high 
position. The student of medicine will find it 
peculiarly adapted to his wants. Notwithstanding 
the extent of the subject to which it is devoted, 
yet it is limited to a single and not very large vol- 
ume, without omitting a proper discussion of the 
topics. The conciseness of the volume, and the 
setting forth of only what can be lield as facts will 
also make it acceptable to general practitioners. 
— Cincinnati Medical News, Feb. 1883. 

The aim of the author lias been to present to his 
readers a work not only expounding the most 
modern conceptions of hissubiect, but presenting 
what is of standard value. He nas more especially 
devoted its pages to the treatment of disease, and 
by his detailed descriptions of therapeutic meas- 
ures has adapted them to the needs of the physi- 



oughly into the most minute description, so that 
one is not only told what should be done under 
given couditions but how to do it as well. It is 
therefore in the best sense " a practical treatise." 
That it is comprehensive, r glance at the index 
will show.— Maryland Medictil Journal, July 7, 1883, 
Professor Hyde has long been known as one of 
the most intelligent and enthusiastic representa- 
tives of dermatology in the west. His numerous 
contributions to ttie literature of this specialty 
have gained for him a favorable recognition as a 
carefiil, conscientious and original observer. The 
remarkable advances made in our knowledge of 
diseases of the skin, especially from the stand- 
point of pathological histology and improved 
methods of treatment, necessitate a revision of 
the older text-books at short intervals in order to 
bring them up to the standard demanded by the 
march of science. This last contribution of Dr. 
Hyde is an effort in this direction. He has at- 
tempted, as he informs us, the task of presenting 
in a condensed form the results of the latest ob- 
servation and experience. A careful examination 
of the work convinces us that he has accomplished 
his task with painstaking fidelity and with a cred- 
itable result. — Journal of Cutaneous and Venereal 
Diseases, June, 1883. 



FOX, T., M.n,, F.M, a p., and FOX, T. C, B.A., M.B. C,S., 



Physician to the Department for Skin Diseases, 
University College Hospital, London. 



Physician for Diseases of the Skin to the 
Westminster Hospital, London. 

An Epitome of Skin Diseases. With Formulae. For Students and Prac- 
titioners. Third edition, revised and enlarged. In one very handsome 12mo. volume 
of 238 pages. Cloth, $1.25. 



The third edition of this convenient handbook 
calls for notice owing to the revision and expansion 
which it has undergone. The arrangement of skin 
diseases in alphabetical order, which is the method 
of classification adopted in this work, becomes a 
positive advantage to the student. The book is 
one which we can strongly recommertd, not only 
to students but also to practitioners who require a 
compendious summary of the present state of 
dermatology. — British Medical Journal, July 2, 1883. 

We cordially recommend Fox's Epitotne to those 
whose time is limited and who wish a handy 



manual to lie upon the table for instant reference. 
Its alphabetical arrangement is suited to this use, 
for all one has to know is the name of the disease, 
and here are its description and the appropriate 
treatment at hand and ready for instant applica- 
tion. The present edition has been very carefully 
revised and a number of new diseases are de- 
scribed, while most of the recent additions to 
dermal therapeutics find mention, and the formu- 
lary at the end of the book has been considerably 
augmented.— TTje Medical News, December, 1883. 



MORRIS, 3IALCOLM, M. D,, 

Joint Lecturer on Dermatology at St. Mary's Hospital Medical School, London. 
Skin Diseases ; Including their Definitions, Symptoms, Diagnosis, Prognosis, Mor- 
bid Anatomy and Treatment. A Manual for Students and Practitioners. In one 12mo. 
volume of 316 pages, with illustrations. Cloth, $1.75. 



To physicians who would like to know something 
about skin idiseases, so that when a patient pre- 
sents himself for relief they can make a correct 
diagnosis and prescribe a rational treatment, we 
unhesitatingly recommend this little book of Dr. 
Morris. The affections of the skia are described 
in a terse, lucid manner, and their several charac- 
teristics so plainly set forth that diagnosis will be 
easy. The treatment in each case is such as the 
experience of the mosteminent dermatologists ad- 
vises. — Cincinnati Medical News, April, 1880.' 

This is emphatically a learner's book; for we 
can safely say, that in the whole range of medical 
literature there is no book of a like scope which 



for clearness of expression and methodical ar- 
rangement is better adapted to promote a rational 
conception of dermatology — a branch confessedly 
difficult and perplexing to the beginner. — St. Louis 
Courier of Medicine, April, 1880. 

The writer has certainly given in a small compass 
a large amount of well-compiled information, and 
his little book compares favorably with any other 
which has emanated from England, while in many 

Eoints he has emancipated himself from the stub- 
ornly adhered to errors of others of his country- 
men. There is certainly excellent material in the 
book which will well repay perusal. — Boston Med. 
and Surg. Journ., March, 1880. 



WILSON, ERASMUS, F, R. S, 

The Student's Book of Cutaneous Medicine and Diseases of the Skin. 

In one handsome small octavo volume of 535 pages. Cloth, $3.50. 

SILLIER, THOMAS, M, D., 

Physician to the Skin Department of University College, London. 

Handbook of Skin Diseases ; for Students and Practitioners. Second Ameri- 
can edition. In one 12mo. volume of 353 pages, with plates. Cloth, $2.25. 
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w Af:^^^*®'^°£r^^''^r^T^°^i7'/'^ Treatises by Various Authors. Edited 
by Mattheav p. Ma^-n, M. D Professor of Obstetrics and Gynecology in the Uni- 
versity ot Euffalo, N. Y. Jn two handsome octavo volumes, richly illustrated In active 
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TH03IAS, T. GAILLARD, M. D., 

Professor of Diseases of Women in the College of Physicians and Surgeons, N. 7. 

A Practical Treatise on the Diseases of Women. Fifth edition, thoroughly 
revised and rewritten. In one large and handsome octavo volume of 810 pages, with 266 
illustrations. Cloth, |5.00 ; leather, $6.00 ; very handsome half Kussia, raised bands, $6.50, 

The words which follow "fifth edition" are in 
this case no mere formal announcement. The 
alterations and additions which have been made are 
both numerous and important. The attraction 



and the permanent character of this book lie in 
the clearness and truth of the clinical descriptions 
of diseases; the fertility of the author in thera- 
peutic resources and tlie fulness with which the 
details of treatment are described; the definite 
character of the teaching; and last, but not least, 
the evident candor whicii pervades it. We woula 
also particularize the fulness with which the his- 
tory of the subject is gone into, which makes the 
book additionally interesting and gives it value as 



vious one. As a book of reference for the busy 
practitioner it is unequalled. — Boston Medical any 
Surgical Journal, April 7, 1880. 

It has been enlarged and carefully revised. It is 
a condensed encj'elopcedia of gynfeeological medi- 
cine. The style of arrangement, the masterly 
manner in wliich each subject is treated, and the 
honest convictions derived from probably the 
largest clinical experience in that specialty of any 
in this country, all serve to commend it in the 
highest terms to the practitioner. — Nashville Jour, 
of Med. and Surg., Jan. 1881. 

That the previous editions of the treatise of Dr. 
Thomas were thougiit worthy of translation into 



a work of reference.— ion<io?i Medical Times and German, French, Italian and Spanish, is enough 
Gazette, July 30, 1881. to give it the stamp of genuine merit. At home it 

The determination of the author to keep his has made its way into the library of every obstet- 
booli foremost in the rank of works on gynfecology rician and gynijecologist as a safe guide to practice, 
is most gratifying. Recognizing the fact that this f No small number of additions have been made to 
can only be accomplished by frequent and thor- | tiie present edition to make it correspond to re- 
ough revision, he has spared no pains to make the j cent improvements in treatment. — Pacific Medical 
present edition more desirable even than the pre- | and Surgical Journal, Jan. 1881. 

Ems, ABTSUn W^i7d., Lond., FB, C.I*., M.B, C,S,, 

Assist. Obstetric Physician to Middlesex Hospital, late Physician to British Lying-in Hospital. 
The Diseases of Women. Including their Pathology, Causation, Symptoms, 
Diagnosis and Treatment. A Manual for Students and Practitioners. In one handsome 
octavo volume of 576 pages, with 148 illustrations. Cloth, $3.00 ; leather, $4.00. 

The greatest pains have been taken with the 
sections relating to treatment. A liberal selection 
of remedies is given for each morbid condition, 
tiie strength, mode of application and other details 
being fully e.xplained. The descriptions of gynse- 
cological manipulations and operations are full, 
clear and practical. Much care has also been be- 
stowed on the parts of the book which deal with 
diagnosis — we note especially the pages dealing 
with the diti'erentiation, one from another, of the 
different kinds of abdominal tumors. The prac- 
titioner will therefore find in this hook the kind 
of knowledge he most needs in his daily work, and 
he will be pleased with the clearness and fulness 
of the information there given. — The Practitioner, 
Feb. 1882. 



It is a pleasure to read a book so thoroughly 
good as this one. The special qualities which are 
conspicuous are thoroughness in covering the 
whole ground, clearness of description and con- 
ciseness of statement. Another marked feature of 
the boolc is the attention paid to tlie details of 
many minor surgical operations and procedures, 
as, for instance, the use of tents, application of 
leeches, and use of hot water injections. These 
are among the more eommon methods of treat- 
ment, and yet very little is said about them in 
many of the text-books. The book is one to be 
warmly recommended especially to students and 
general practitioners, who need a concise hut com- 
plete resume of the whole subject. Speciali.'-ts, too, 
will find many useful hints in its p&ges.— Boston 
Med. and Surg. Journ., March 2, 1882. 

BARNES, BOBEBT^L jD., E. B, C, JP., 

Obstetric Physician to St. Thomas' Hospital, London, etc. 

A Clinical Exposition of the Medical and Surgical Diseases of Women. 

In one handsome octavo volume, with numerous illustrations. New edition. Preparing. 

WEST, CMABLES, M, I>. 

Lectures on the Diseases of Women. Third American from the third Lon- 
don edition. In one octavo volume of 543 pages. Cloth, $3.7 5 ; leather, $4.75. 

CTTTIRCHILL ON THE PUERPERAL FEVER I MEIGS ON THE NATURE, SIGNS AND TREAT- 
^AND OTHER DISEASES PECULIAR TO ^^^^ MENT OF CHILDBED FEVE^^^ In one Svo. 
MEN. In one Svo. vol. of 404 pages. Cloth, 82.50. | volume of 346 pages. Cloth, »2.00. 
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E3I3IET, THOMAS ADDIS, M, X>., Xi. J>., 

Surgeon to the Woman's Hospital, New York, etc. 

The Principles and Practice of GynsBcology ; For the use of Students and 
Practitioners of Medicine. New (third) edition, tlioroughly revised. In one large and very 
handsome octavo volume of 880 pages, w ith 150 illustrations. Cloth, $5 ; leather, $6. 

(Just ready.) , ^ , , „ . 

^ Excerpt from the Author's Preface to the Second Edition. 

So great have been the advance and change of views during the past four years in 
Gynaecology, that the preparation of this edition has necessitated almost as much labor as 
to have re^written the volume. Every portion has been thoroughly revised, a great deal 
has been left out, and much new matter added. 

The chapters on the relation of education and social condition to development, those 
on pelvic cellulitis, the diseases of the ovary and on ovariotomy, together with that on 
stone in the bladder, have been nearly rewritten. 

The chapters on prolapse of the vaginal walls and lacerations of the vaginal outlet, 
the methods of partial and complete removal of the uterus for malignant disease, the 
surgical treatment of fibrous tumors, diseases of the Fallopian tubes, and the diseases of 
the urethra, are essentially new, with the views and experience of the author in a form 
which has not been presented to the profession before. To these chapters not less than 
one hundred and seventy-five pages of new material have been added. 

endeavors to represent the actual state of gynea- 
eological science and art. — British Medical Jour- 
nal, May 10, 1885. 

Any work on gynaecology by Emmet must 
always have especial interest and value. He has 
for many years been an exceedingly busy prac- 
titioner in" this department. Few men have had 
his experience and opportunities. As a guide 
either for the general practitioner or specialist 
it is second to none other. No one can read 
Emmet without plea^^ure, instruction and profit. 
— Cincinnati Lancet and Clinic, Jan 31, 1885. 



We are in doubt whether to congratulate the 
author more than the profession upon the appear- 
ance of the third edition of this well-known work. 
Embodying, as it does, the life-long experience of 
one who has conspicuously distinguished himself 
as a bold and successful operatoi-, and who has 
devoted so much attention to the specialty, we 
feel sure the profession will not fail to appreciate 
the privilege thus offered them of perusing the 
views and practice of the author.. His earnestness 
•of purpose and conscientiousness are manifest. 
He gives not only his individual experience but 



DVNCAJSr, J, 3IATTHEWS, LL, !>., F. It, S, E,, etc. 

Clinical Lectures on the Diseases of Women ; Delivered in Saint Bar- 
tholomew's Hospital. In one handsome octavo volume of 175 pages. Cloth, $1.50. 

stamp of individuality that, if widely read, as they 
certainly deserve to be, they cannot fail to exert a 
wholesome restraint upon the undue eagerness 
with which many young physicians seem bent 
upon following the wild teachings which so infest 



They are in every way worthy of their author ; 
Indeed, we look upon them as among the most 
valuable of his contributions. They are all upon 
matters of great interest to the general practitioner. 
Some of them deal with subjects that are not, as a 
rule, adequately handled in the text-books; others 
of them, while bearing upon topics that are usually 
treated of at lengtli in such works, yet bear such a 



the gynsecology of the present day. — N. Y. Medital 
■ ;h, 



Journal, M&Tch, 1880. 



MODGE, HUGHE,, 31. D., 

Emeritus Professor of Obstetrics, etc., in the University of Pennsylvania. 
On Diseases Peculiar to Women; Including Displacements of the Uterus. 
Second edition, revised and enlarged. In one beautifully printed octavo volume of 519 
pages, with original illustrations. Cloth, $4.50. 

By the Same Author. 

The Principles and Practice of Obstetrics. Illustrated with large litho- 
graphic plates containing 159 figures from original photographs, and with numerous wood- 
cut.s. In one large quarto volume of 542 double-columned pages. Strongly bound in 
cloth, $14.00. 

* ^ * Specimens of the plates and letter-press will be forwarded to any address, free by 
mail, on receipt of six cents in postage stamps. 

TARJSIER, S.y and CHAWTREUIL, G, 

A Treatise on the Art of Obstetrics. Translated from the French. In 
two large octavo volumes, richly illustrated. 

MAMSBOTHA31, FRANCIS H., 31, D. 

The Principles and Practice of Obstetric Medicine and Surgery; 

In reference to the Process of Parturition. A new and enlarged edition, thoroughly revised 
by the Author. With additions by W. V. Keating, M. D., Professor of Obstetrics, etc., 
in the Jefl'erson Medical College of Philadelphia. In one large and handsome imperial 
octavo volume of 640 pages, with 64 full-page plates and 43 woodcuts in the text, contain- 
ing in all nearly 200 beautiful figures. Strongly bound in leather, with raised bands, $7. 

ASHWELL'S PRACTICAL TREATISE ON THE 1 American from the third and revised London 
DISEASES PECULIAR TO WOMEN. Third 1 edition. In one 8vo. vol., pp. 520. Cloth, 83.50. 
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PZAYFAIM, W. S., 31. D., F, B. C. P., 

Professor of Obstetric Medicxne in King's College, London, etc. 

A Treatise on the Science and Practice of Midwifery, ^ew (fourth) 
American edition, revised by tlie Author. Edited, with additions, by Egbert P. Har- 
BIS, M. D. In one handsome octavo volume of about 700 pages, with 183 illustrations 
and 3 plates. Cloth, $4 ; leather, $5 ; lialf Russia, $5.50. Just ready. 
A few notices of the previous edition are appended: 

of the subject are omitted. — Cincinnati Medical 



if inquired of by a medical student what worli 
on obstetrics we should recommend for him, par 
excellence, we would undoubtedly advise him to 
choose Playfair's. It is of convenient size, but 
what is of chief importance, its treatment of the 
various subjects is concise and plain. While the 
discussions and descriptions are sufficiently elabo- 
rate to render a very intelligible idea of them, yet 
all details not necessary for a full understanding 



News, .Tan., 1880. 

It certainly is an admirable exposition of the 
science and practice of midwifery. Of course the 
additions made by the American editor. Dr. R. P. 
Harris, who never utters an idle word, and whose 
studious researches in some special departments 
of obstetrics are so well known to the profession, are 
of great value.— T/ie Amer. Practitioner, April, 1880. 



BABKEB, FORDYCF, A. 31., 31. J>., XX. X). Fdin., 

Cliniml Professor of Midwiferr/ and the Diseases of Women in the Betlevue Hospital Medical College, 
New York, honorary Fellow of the Obstetrical Societies of London and Edinbur(jh, etc., etc. 

Obstetrical and Clinical Essays. In one handsome 12mo. volume of about 

300 pages. J'reparinrf. 

KIJ\ G, A. F. A., 31. JD., 

Professor of Obstetrics and Diseases of Women in the Medical Department of the Columbian Unner- 
silxj, Washington, D. C, and in the University of Vermont, etc. 
A Manual of Obstetrics. New edition. In one very handsome 12mo. volume 

" " "100. 

correct idea of them. The general practitioner 
will also find it very useful for reference, for the 
purpose of refreshing the mind. We can confi- 
dently assert that it will be found to be the best 
class text-book upon obstetrics that has been 
issued from the yvQss.— Cincinnati Medical News, 
March, 1884. . . , , 

It must be acknowledged that this is just what 
it pretends to be— a sound guide, a portable epit- 
ome, a work in which only indispensable matter 
has been presented, leaving out all padding and 
chaff, and one in which the student will find pure 
wheat or condensed nutriment.— .Vfiit; Orleans Med- 
ical and Surgical Journal, JMay, lS8i. 



of 331 pages, with 59 illustrations. Clotli, $2.00. 

In a series of short paragraphs and by a con- 
densed style of composition, the writer has pre- 
sented a great deal of what it is well that every 
obstetrician should know and be ready to ])iactice 
or prescribe. The fact that the demand for the 
volume lias been such as to exhaust the first 
ediiiun in a little over a year and a half speaks 
well fur its popularity. — American Journal of the 
Medical Sciences, April, 1884. 

This little work upon obstetrics will be highly 
valued by medical students. We feel quite sure 
that it will be in great demand by them, so suited 
is it to their wants. Of a size that it can be easily 
carried, vet it contains all of the main points in 
obstetrics sufticientlv elaborated to give a full and 
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A Treatise on Midwifery. In one very handsome octavo volume ot about 550 
pages, with numerous illustrations. In press. 
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Regiw Professor of Midwifery in the University of Olasgow, etc. 

A System of Midwifery, Including the Diseases of Pregnancy and the 
Puerperal State. Third American edition, revised by the Author, with additions by 
John S. Parry, M. D., Obstetrician to the Philadelphia Hospital, etc. In one large and 
very handsome octavo volume of 740 pages, with 205 illustrations. Cloth, $4.50 ; leather, 
$5.50; very handsome half Eussia, raised bands, $6.00. 

preparation of the present edition the author has 
made such alterations as the progress of obstetri- 
cal science seems to require, and we cannot but 
admire the ability with which the task has been 
performed. We consider it an admirable text- 
book for students during their attendance upon 
lectures, and have great pleasure in recommend- 
ing it. As an exponent of the midwifery of the 
present day it has no superior in the English lan- 
guage. — Canada Lancet, Jan. 1880. 

To the American student the work before us 
must prove admirably adapted. Complete in all its 
parts, essentially modern in its teachings, and with 
aenoonstrationa noted for clearness and precision, 
it will gain in favor and be recognized as a work 
of standard merit. The work cannot fail to be 
popular and is cordially recommended. — N. 0. 
Med. and Surg. Journ., March, 1880. 



The author is broad in his teachings, and dis- 
cusses briefly the comparative anatomy of the pel- 
vis and the mobility of the pelvic articulations. 
The second chapter is devoted especially to 
the study of the pelvis, while in the third the 
female organs of generation are introduced. 
The structure and development of the ovum are 
admirably described. Then follow chapters upon 
the various subjects embraced in the study of mid- 
wifery. The descriptions throughout the work are 
plain and pleasing. It is sufficient to state that in 
this, the last edition of this well-known work, every 
recent advancement in this field has been brought 
forward. — Physician and Surgeon, Jan. 1880. 

We gladly welcome the new edition of this ex- 
cellent text-book of midwifery. The former edi- 
tions have been most favorably received by the 
profession on both sides of the Atlantic. In the 
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Clinical P)-ofessor of Diseases of Children in the Bellevue Hospital Medical College, N. T. 

A Complete Practical Treatise on the Diseases of Children. Fifth 
edition, thoroughly revised and rewritten. In one handsome octavo volume of 836 pages, 
with illustrations. Cloth, $4.50 ; leatlier, $5.50 ; very handsome half Eussia, raised bands, f " 



This is one of the best books on the subject with 
which we have met and one that has given us 
satisfaction on every occasion on which we have 
consulted it, either as to diagnosis or treatment. 
It is now in its fifth edition and in its present form 
is a very adequate representation of tne subject it 
treats of as at present understood. The important 
subject of infant hygiene is fully dealt with in the 
early portion of the oook. The great bulk of the 
work is appropriately devoted to the diseases of 
infancy and childhood. We would recommend 
any one in need of information on the subject to 
procure the work and form his own opinion on it. 



which we venture to say will be a favorable one. — 
Dublin Journal of Medical Science, March, 1883. 

There is no book published on the subjects of 
which this one treats that is its equal in value to 
the physician. While he has said just enough to 
impart the information desired by general practi- 
tioners on such questions as etiology, pathology, 
prognosis, etc., he has devoted more attention to 
the diagnosis and treatment of the ailments which 
he so accurately describes ; and such information 
is exactly what is wanted by the vast majority of 
" family physicians." — Va. Med. Monthly, j'eb. 1882. 
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The Mother's Guide in the Management and Feeding of Infants. 

one handsome 12mo. volume of 118 pages. Cloth, $1.00. 
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Works like this one will aid the physician im- 
mensely, for it saves the time he is constantly giv- 
ing his patients in instructing them on the sub- 
jects here dwelt upon so thoroughly and prac- 
tically. Dr. Keating has written a practical book, 
has carefully avoided unnecessary repetition, and 
successfully instructed the mother in such details 
of the treatment of her child as devolve upon her. 
He has studiously omitted giving prescriptions, 
and instructs the mother when to call upon the 
doctor, as his duties are totally distinct from hers. 
— American Journal of Obstetrics, October, 1881. 

Dr. Keating has kept clear of the common fault 
of works of this sort, viz., mixing the duties of 
the mother with those proper to the doctor. There 
is the ring of common sense in the remarks about 



the employment of a wet-nurse, about the proper 
food for a nursing mother, about the tonic effects 
of a l)ath, about the peramVjulator versus the nurses, 
arms, and on many other subjects concerning 
which the critic might say, "surely this is obvi- 
ous," but which experience teaches us are exactly 
the things needed to be insisted upon, with the rich 
as well as the poor. — Lond,on Lancet, January, 28 1882 
.\ book small in size, written in pleasant style, in 
language which can be readily understood by any 
mother, and eminently practical and safe; in fact 
a book for which we have been waiting a long 
time, and which we can most heartily recommend 
to mothers as the booli on this subject. — Nexo York 
Medical Journal and Obstetrical Review, Feb. 1882. 
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The satisfaction expressed with the first portion 
of this work is in no wise lessened by a perusal of 
the second volume. We find it characterized by 
the same fulness of detail and clearness of ex- 
pression which we had occasion so highly to com- 
mend in our former notice, and which render it so 
valuable to the medical jurist. The copious 



tables of cases appended to each division of the 
subject, must have cost the author a prodigious 
amount of labor and researcli, but they constitute 
one of the most valuable features of the book, 
especially for reference in medico-legal trials. — 
American Journal of the Medical Sciences, April, 1884. 
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The American editions of this standard manual | only have to seek for laudatory terms. — American 
have for a long time laid claim to the attention of | Journnl of the Medical Sciences, Jan. 1881. 
the profession in this country ; and the eighth i This celebrated work has been the standard au- 
comes before us as embodying the latest thoughts thority in its department for thirty-seven years, 
■nd emendations of Dr. B aylor upon the subject | both in England and America, in both the profes- 



to which he devoted his life with an assiduity and 
success which made him facile princeps among 
English writers on medical jurisprudence. Both 
the author and the book have made a mark too 
deep to be affected by criticism, whether it be 
censure or praise. In this case, however, we should 



sions which it concerns, and it is improbable that 
it will be superseded in many years. The work is 
simply indispen.sable to every physician, and nearly 
so to every liberally-educated lawyer, and we 
heartily commend the present edition to both pro- 
fessions. — Albany Law Journal, March 26, 1881. 
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For years Dr. Taylor was the highest authority 
in England upon the subject to which he gave 
especial attention. His experience was vast, his 
judgment excellent, and his skill beyond cavil. It 
IS therefore well that the work of one who, as Dr. 
Stevenson says, had an "enormous grasp of all 



matters connected with the subject," should be 
brought up to the present day and continued in 
its authoritative position. To accomplish this re- 
sult Dr. Stevenson has subjected it to most careful 
editing, bringing it well up to the times. — Ameri- 
can Journal of the Medical Sciences, Jan. 1884. 
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This valuable work is in reality a history of civ- 
ilization as interpreted by the progress of jurispru- 
dence. . . In "Superstition and Force" we have a 
philosophic survey of the long period mterveniug 
between primitive barbarity and civilized enlight- 
enment. There is not a chapter in the work that 



sliould not be m.ost carefully studied ; and however 
well versed the reader may be in the science of 
jurisprudence, he will find much in Mr. Lea's vol- 
ume of which he was previously ignorant. The 
book is a valuable addition to the literature of so- 
cial science. — Westminster Revieiv, Jan. 1880. 
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Studies in Church History. The Rise of the Temporal Power-Ben 



eflt of Clergy— Excommunication. 

octavo volume of 605 pages. Cloth, i:>Z.0U. 

The author is prn-emiuently a scholar He takes 
up every topic allied with the leading theme, and 
traces it out to the minutest detail with a wealth 
of knowledge and impartiality of treatment that 
compel admiration, the amount of information 
compressed into the book is extraordinary In no 
Xe? single volume is the development of the 



New edition. In one very handsome royal 
Just ready. 

primitive church traced with so much clearness, 
and with so definite a perception of complex or 
conflicting sources. The fifty pages on the growth 
of the papacy, for instance, are admirable for con- 
ciseness and freedom from prejudice. — Boston 
Traveller, May 3, 1883. 
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